MERRITT SMITH

CONSULTING
TECHNICAL MEMORANDUM
TO: Steve Dalrymple, West Y ost Associates
FROM: David W. Smith, PhD.
DATE: January 15, 2006

SUBJECT:  Cumulative Analysis of UGA Impacts on Water Quality and Aquatic
Resources in Pleasant Grove Creek, Roseville, California

INTRODUCTION

BACKGROUND AND NEED FOR ASSESSMENT

As part of the South Placer Wastewater Authority’s (SPWA) Regiona Wastewater and
Recycled Water Systems Evaluation Project, the City of Roseville (City) has been
reviewing information for planned developments seeking wastewater services for
particular urban growth areas (UGAS) that are outside the geographical area currently
covered by CEQA documents that were the basis of NDPES permits to discharge from
the City’s two regional wastewater treatment plants, Pleasant Grove Wastewater
Treatment Plant (PGWWTP) and Dry Creek Wastewater Treatment Plant (DCWWTP).
The County of Placer (County), as the local land use authority, will serve as the Lead
Agency for Cdifornia Environmental Quality Act (CEQA) compliance for each UGA
project located in the unincorporated area. SPWA will be a Responsible Agency under
CEQA for purposes of financing regiona wastewater/recycled water infrastructure. As a
Responsible Agency, the SPWA will rely on the UGA CEQA documentation prepared by
local lead agencies when taking discretionary actions related to funding or financing such
infrastructure.

As agreed upon in Operations Agreement among the Regional Partners, the City owns
and operates the regional wastewater treatment plants on behalf of the partners. In this
capacity, the City approves plant expansion/upgrade designs, construction documents,
and bid authorizations, awards construction contracts, and obtains the necessary National
Pollutant Discharge Elimination System (NPDES) permits for the facilities. In this role,
the City functions as a CEQA Lead Agency. When taking discretionary actions related to
regional wastewater facilities to accommodate treatment and discharge of UGA flows,
however, the City, serving as staff to SPWA which is a Responsible Agercy, intends to
rely on UGA project-specific CEQA documentation for all UGA-related environmental
issues not addressed by the City’s own existing CEQA documents. To be in a position to
do so, the City needs to assure the adequacy of each UGA CEQA document. Of
particular interest to the City in this regard is the adequacy of the discussion, in EIRs for
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UGA projects, of future cumulative impacts associated with treatment and discharge of
all of the foreseeable wastewater flows from pending UGA projects.

The scope and analytical requirements that the SPWA and the City require of future UGA
CEQA documentation is outlined in the City's letter to Mr. Durfee dated April 26,

2005.The City expects that the County, as Lead Agency for the UGA CEQA documents,
will rely on the City’s 1996 Master Plan and Master Plan Environmental Impact Report
(EIR) (Roseville, City of, 1996) and its West Roseville Specific Plan EIR (Roseville, City
of, 2004) as baseline documents and examples of the appropriate level of analysis that is
required for UGA CEQA documentation, particularly cumulative impact assessments.

The 1996 Master Plan EIR addressed planned wastewater conveyance and treatment
improvements to serve a regional service area through the year 2015. In looking at
impacts thet would result from actions to be taken over a 20 year planning horizon, its
impacts assessments are “inherently cumulative” in nature. The service area for the
regional system would cover approximately 95 square miles in southwestern Placer
County, extending from the town of Newcastle westward to the City of Roseville, and
from the City of Lincoln southward to the Placer County/Sacramento County line. The
UGA CEQA documents will identify and adequately assess actions not addressed, or not
sufficiently addressed, by the City’s previously certified CEQA documents. The City’s
1996 Master Plan EIR and its West Roseville Specific Plan EIR collectively evaluated,
for CEQA purposes, impacts of future flows that will be generated from development
within the “2005 service area.” The 2005 service area includes the 1996 service area and
any subsequent forma modifications thereto. Impacts from portions of UGAS located
outside the 2005 service area, and appropriate mitigation, would need to be identified in
the CEQA documents associated with each UGA. The 2005 service area and UGAS
located outside this service area are shown in Figure 1.

PURPOSE AND USE OF THISMEMORANDUM

The purpose of this technical memorandum (TM) is to evaluate future anticipated
compliance with water quality regulations in Pleasant Grove Creek, and to assess future
cumulative impacts to water quality and aquatic biological resources of Pleasant Grove
Creek in light of the prospect of treating and discharging increasingly more wastewater
from the PGWWTP, some of which is expected from particular UGAs planned for
development located outside the geographical area currently covered by CEQA
documents that were the basis of NDPES permits to discharge from PGWWTP. More
specifically, this TM acknowledges the future cumulative assessments included in the
City’s two certified EIR’'s (cited above) and the environmental documentation for the
other areas included in the “2005 Service Area’ (Reference the “Proposed 2005 Regional
Service Area Boundary Tech Memo dated January 13, 2005”), which address wastewater
flows from within the 2005 service area, and determines whether discharge of the
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additional trested UGA flows (that are outside the 2005 service ared) will result in any
new significant cumulative impacts, not previously identified, or more severe cumulative
impacts relative to those previoudly identified by the City’s CEQA documents. Measures
for mitigating future cumulative impacts are also discussed.

The assessment of water quality and aguatic biological resource impacts described in this
TM isintended to contribute to a common basis for the cumulative impacts section of the
project-specific CEQA documentation being prepared for each of the UGAS.

The future UGAS that are planned to be served by PGWWTP and considered in this
assessment include:

Curry Creek
Regional University
Orchard Creek
Placer Ranch
Invirotech

Sierra Vista and Creekview Specific Plan Areas (formerly called West Roseville
remainder areq).

In addition, flows from the following future UGAS that are planned to be served by
DCWWTP are provided in this assessment:

Placer Vineyards
Placer County Sewer Maintenance District No. 3

Areas in the South Placer Municipal Utility District not currently within the 2005
SPWA boundary (i.e., flows for which discharge impacts have not aready been
addressed in a CEQA document).

Analysis of potential cumulative Pleasant Grove Creek impacts resulting from the future
treatment and discharge of flow from al the UGAs tributary to the PGWWTP
respectively, and identification of appropriate mitigation measures for any significant or
potentialy significant cumulative impacts, has been requested by the City to help assure
adequate CEQA basis for approving annexation of the UGAs to the WWTP service areas,
and eventual permitting of the future PGWWTP flows. This TM addresses impacts of
flow incremental to that from the 2005 service area (i.e., flow from the UGAS) to
Pleasant Grove Creek. Impacts to Dry Creek are not addressed in this TM. They have
been addressed in a separate memorandum dated October 27, 2005.

For any future cumulative condition deemed (from this assessment) to have significant
effects, a determination will be made as to whether the incremental increase in flow from
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the UGAs would contribute considerably to that significant cumulative condition. For all
assessments that find the future cumulative condition to be lessthan-significant and, thus,
not requiring mitigation, determination of whether the UGA’s increment contributes
considerably to the future cumulative condition becomes unnecessary under CEQA and,
therefore, will not be addressed.

BASIS OF ANALYSIS

Table 1 shows the alocation of estimated flows from each of the UGASs to the DC and
PGWWTPs and the allocation of flows from within and outside of the 2005 service area.
Land uses for most of these UGAs are currently undergoing revisions and further
analysis. Projected flow from any UGA may change dightly in the future, but minor
changes in flow would not change the analysis herein.

ASSESSMENT APPROACH

This cumulative assessment builds upon the cumulative assessments included in the
City’s 1996 Master Plan EIR (which are inherently “cumulative” in nature) and West
Roseville Specific Plan EIR (Roseville, City of, 1996; Roseville, City of, 2004). The
following sections discuss whether new or more significant impacts to Pleasant Gove
Creek water quality or aquatic biological resources would occur with the annexation of
the UGAs into the SPWA service area and the resulting discharge of treated effluent from
the PGWWTP into Pleasant Grove Creek.

REGULATORY ENVIRONMENT

Water Quality

Discharges from wastewater treatment plants are regulated by National Pollutant
Discharge Elimination System (NPDES) permits. The Central Valley Regional Water
Quality Control Board (RWQCB) issued a NPDES permit regulating discharges from the
PGWWTP in 2000 (NPDES No. CA0084573, Order No. 5-00-075). The permitted
capacity of the PGWWTP is 12.0 mgd (ADWF). NPDES permits expire and must be
renewed every five years. Through its development and adoption of NPDES permits
every five years, the RWQCB dtipulates effluent and recelving water limitations that
must be met, thereby assuring compliance with receiving water quality criteria/objectives
and protection of beneficial uses.

Table 1 indicates the total estimated future flow from the PGWWTP, plus flow from
UGAs located outside the 2005 service ares, is 23.4 mgd. This is 13.4 mgd greater than
the current permitted capacity of the DCWWTP, but 6.1 mgd less than the 29.5 mgd
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Table 1. Estimated Future Wastewater Flows

(All flows million gallons per day average dry weather flow. “Inside” refersto areas within the 2005
service area and “outside” refersto areas|ocated outside the 2005 service area)

DCWWTP PGWWTP

Inside | Outside | Total Inside | Outside | Total
2005 Service Area 14.05 14.05 14.8 14.8
Placer Vineyards 085| 3.04 3.89
SMD-3 0.29 0.29
SPMUD 1.09 1.09
Placer 0.01 0.01
Placer Ranch 0.90 1.29 2.19
Curry Creek 2.72 2.72
Regiona University 1.16 1.16
Orchard Creek 0.02 0.02
SierraVista & Creekview 2.51 2.51
Total 14.9 4.4 19.3 15.7 7.6 234
Current Permitted Capacity 18.0 12.0

Data from Dry Weather Flow Projection for the Ultimate SPWA Service Area
(including Urban Growth Areas) Tech Memo, RMC, November 4, 2005

future flow projected for PGWWTP under one of the aternativesin the 1996 Master Plan

EIR (see Master Plan EIR Table 2-4). Impacts for the 29.5 mgd alternative were

evaluated in the 1996 Master Plan EIR a an equivalent level of detail to that of

PGWWTP flow alternatives with lower flow (including the selected aternative with a

flow of 20.7 mgd). In this regard, the approach used to evaluate impacts in this TM is

conservative.
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Aquatic Biological Resources

Because aquatic biological resources are an identified beneficial use of Pleasant Grove
Creek, certain limitations included in the NPDES permit act to assure compliance with
receiving water criteria/objectives adopted for the protection of aguatic life. By
complying with aquatic life water quality criteria/objectives in the receiving waters
downstream of the PGWWTP discharge, these resources are protected and maintained.
As part of the permit renewa process, State (i.e., California Department of Fish and
Game) and federa (i.e, NOAA Fisheries and the U.S. Fish and Wildlife Service)
agencies charged with management of fisheries and aquatic resources receive a copy of
the Tentative NPDES permit for review and comment. This further assures that the
limitations included in the NPDES permit, when met, will protect fish and aquatic
resources in the receiving water, downstream of the discharge.

EVALUATION OF IMPACTS

The 1996 Master Plan EIR (Roseville, City of 1996) identified the following
significant/potentialy significant impacts to water quality and aquatic biological
resources associated with treatment and discharge of anticipated future PGWWTP
discharges in Pleasant Grove Creek (i.e, operational impacts, not temporary
constructionrelated impacts):

Degradation of water quality in Pleasant Grove Creek (Impact 7-3);
Erosion and sedimentation (Impact 5-2); and

Loss of oak trees along Pleasant Grove Creek resulting from effluent discharge
(Impact 4-2).

The 1996 EIR introduced mitigation that would reduce each of these impacts to a less-
than-significant level. The first impact listed above attempted to address overal
degradation of water quality due to increased effluent discharge. The latter two impacts
identified in the 1996 EIR derive wholly, or in part, from the hydraulic effects of greater
discharge rates. Consistent with the organization of the 1996 EIR, the two main impact
categories discussed below are: 1) water quality degradation due to increased discharge
of treated effluent, and 2) flow-related effects on riparian habitat and aquatic life. With
regard to the water quality degradation category of assessment, this TM evaluates not
only constituents specifically discussed in the City’s 1996 EIR, but also evaluates
additional constituents of potential concern under the future cumulative condition.

The West Roseville Specific Plan EIR (Roseville, City of 2004) found project-specific
impacts to hydrology (with implementation of mitigation), water quality, groundwater,
and biological resources to be less than significant. The West Roseville Specific Plan
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EIR found cumulative impacts to hydrology, water quality, groundwater, and biological
resources to be less than significant.

Several factors indicate the analysis of impactsin this TM is conservative:

The total estimated future flow of 23.4 mgd from the PGWWTP is 6.1 mgd less than
the 29.5 mgd future flow projected and evaluated in the 1996 Master Plan EIR.

This analysis assumes al of the dry weather flow will be discharged. Howewer, dry
season discharge to Pleasant Grove Creek will be less than average dry weather flow
generated because a portion of the flow will be returned to the UGAS as recycled
water for irrigation instead of being discharged to Pleasant Grove Creek.

The West Roseville Specific Plan EIR includes mitigation Measure 4.11-5, which
conditions issuance of building permits on obtaining all the necessary permits to treat,
discharge and reuse flows from the specific plan area. SPWA, as a Responsible
CEQA agency, will require a similar mitigation measure for the UGAs that are the
subject of this TM.

WATER QUALITY DEGRADATION DUE TO INCREASED DISCHARGE

The 1996 Master Plan EIR identified significant impacts to Pleasant Grove Creek water
quality resulting from increase water temperature and elevated levels of trace metals and
organic pollutants. The impact of the UGAs with respect to these constituents is
discussed below. Other constituents of potential concern (i.e., toxicity, mercury, pH,
biostimulatory substances, dissolved oxygen, and taste and odors) are also evaluated.

Temperature

The 1996 Master Plan EIR identified elevated temperature as an element of the
significant impact to the water quality in Pleasant Grove Creek. The 1996 Master Plan
EIR included the following to mitigate for this impact:

Install cooling towers if necessary (Mitigation Measure 7-4)

Following mitigation, this element of the overall water quality impact would be reduced
to aless-than-significant level.

Consistent with this mitigation measure, the City installed temperature cooling units at
the DCWWTP, and began operating them in 2004. The City monitors receiving water
temperature under the NPDES Permit Monitoring and Reporting Program. The City has
not installed cooling units at PGWWTP because salmonid fish are not present there (due
to lack of habitat), which is reflected in the less-stringent receiving water temperature
limit in the PGWWTP NPDES permit relative to that in the DCWWTP NPDES permit.
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During those periods when flow is present in Pleasant Grove Creek (Pleasant Grove
Creek is naturally a seasona stream), additiona flows from the UGASs to the PGWWTP
service area would cause additional temperature increases in Pleasant Grove Creek,
downstream of the PGWWTP outfall. The amount of additional thermal load added to
Pleasant Grove Creek would be directly related to the incremental increase in wastewater
flow from the UGAs being treated and discharged at the PGWWTP. During those
periods when flow (other than effluent from PGWWTP) is not present in Pleasant Grove
Creek, incremental UGA flows will not affect water quality in Pleasant Grove Creek.
Because the 2015 condition assessed in the City’s 1996 Master Plan EIR was determined
to be significant, the future cumulative condition with the UGA flows added also would
be significant, and the UGA contribution to the future cumulative condition would be
considerable.

As the capacity of the PGWWTP is expanded to accommodate flows from the UGAS,
cooling units would be added, if necessary, to address the increased wastewater flow
needing cooling, thereby assuring continued compliance with the temperature objectives
in the Water Quality Control Plan for the Sacramento River and San Joaquin River
Basins (Basin Plan) and thermal protection of aguatic resources. The treatment and
discharge of UGA flows from the PGWWTP into Pleasant Grove Creek would not result
in any new therma impacts not identified in the 1996 Master Plan EIR. Implementation
of the already-identified mitigation will reduce the future cumulative Pleasant Grove
Creek thermal impact to a less-than-significant level. No new mitigation measures are
required in light of the additional UGA flows; rather, Mitigation Measure 7-4, aready
identified by the City, may smply need to be implemented sooner, or to a greater or
expanded level as needed to address the UGA flows in addition to the flows evaluated in
the 1996 Master Plan EIR. Implementation of Mitigation Measure 7-4, as in the case of
flows considered in the 1996 Master Plan EIR, reduces this impact to a less-than
significant level.

Trace Metals and Organic Pollutants

The 1996 Master Plan EIR identified the introduction of elevated levels of trace metals
and organic pollutants as an element of the significant impact to the water quality in
Pleasant Grove Creek. The 1996 Master Plan EIR identified the following mitigation for
this impact:

install advanced treatment facilities (Mitigation Measure 7-2)
institute metal's source control/pre-treatment (Mitigation Measure 7-3)

Following mitigation, this element of the overall water quality impact would be reduced
to aless-than-significant level.
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During those periods with flow is present in Pleasant Grove Creek, additiona flows from
the UGAs to the PGWWTP service area would cause the percentage of water in the
Pleasant Grove Creek channel composed of treated effluent, downstream of the
PGWWTP outfall, to be higher, all other factors (e.g., creek hydrology) remaining the
same. Consequently, instream concentrations of trace metals and organic pollutants
downstream of the outfall would increase in proportion to the incremental increase in
wastewater flow from the UGAS being treated and discharged at the PGWWTP. During
those periods when flow (other than effluent from PGWWTP) is not present in Pleasant
Grove Creek, incremental UGA flows will not affect water quality in Pleasant Grove
Creek. Because the 2015 condition assessed in the City’s 1996 Master Plan EIR was
determined to be significant, the future cumulative condition with the UGA flows added
also would be significant, and the UGA contribution to the future cumulative condition
would be considerable.

As the capacity of the PGWWTP is expanded to accommodate flows from the UGAS,
any advanced treatment facilities that the City constructs and operates to comply with its
NPDES permit would be expanded (or initially constructed for an expanded capacity) to
address the increased wastewater flow from the UGAS, thereby assuring continued
compliance with all Basin Plan pollutant objectives and California Toxic Rule criteria.
The treatment and discharge of UGA flows from the PGWWTP into Pleasant Grove
Creek would not result in any pollutant impacts that would not occur in the absence of the
UGA flows. Implementation of the mitigation measures identified in the 1996 EIR, to
the degree necessary, to comply with water quality standards under future cumulative
flows will reduce the future cumulative Pleasant Grove Creek pollutant impact to a less-
than-significant level. No new mitigation measures are required in light of the additional
UGA flows; rather, Mitigation Measures 7-2 and 7-3, already identified by the City, may
simply need to be implemented sooner, or to a greater or expanded level. Implementation
of Mitigation Measures 7-2 and 7-3, asin the case of flows considered in the 1996 Master
Plan EIR, reduces this impact to a less-than-significant level.

Aquatic Life Toxicity

The PGWWTP currently performs chronic three-species bioassay testing of its effluent
quarterly. These bioassays determine a No Observable Effect Concentration (NOEC) and
an Inhibition Concentration for a set percentage effect (IC2s5). For example, the ICys is
the concentration of toxicant that would cause a 25 percent reduction in mean young per
female in the Ceriodaphnia dubia reproduction test or a 25 percent reduction in growth
for the test population. The ICys is used because it is a very sendtive, non lethal
endpoint, which attempts to be indicative of the “first signs’ of an effect on the test
population. LCsgs, the lethal concentration to 50 percent of the test population, is a test
endpoint showing a much greater level of toxic effect. The NOEC is the lowest dilution
ratio (i.e., the largest proportion of effluent) at which no toxic effect is observed. The
ICys5 is a point estimate that approximates the highest dilution ratio (i.e., the smallest
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proportion of effluent) at which a specified level (25 percent) of effect is observed.
These results are reported in toxicity units (TU), which are defined as:

_ 100
° NOEC

For example, 8 TUc represents a test result where the NOEC was observed at 12.5
percent effluent, or a dilution ratio of 1 part effluent to 7 parts dilution water. Similarly,
16 TUc represents atest result where the NOEC was observed at 6.25 percent effluent, or
a dilution ratio of 1 part effluent to 15 parts dilution water. As TUc increases, more
dilution water is required to have no effect on the test organisms. A TUc of <1 indicates
that no effect was observed in undiluted (100 percent) effluent, relative to control tests.

The three-species bioassay results for the PGWWTP for al four quarterly tests performed
since discharge and bioassay testing began in 2004, have a result of <1 TUc for all tests.
These results show that the undiluted effluent is non-toxic to aguatic life.

PGWWTP effluent quality under the future cumulative condition would be maintained at
essentially equivalent or possibly higher quality levels (if additional or more restrictive
NPDES limits are permitted by the RWQCB), relative to current effluent quality.
Therefore, no aquatic life toxicity would be expected in the future, once the PGWWTP is
adequately expanded/upgraded, as necessary, and permitted to treat the incremental
flows, including UGA flows. Thiswould be a less-than-significant cumulative impact.

Mercury

The current NPDES permit contains a mercury (Hg) mass-loading limit of 1.71 pounds
per year for the combined discharge of the DCWWTP and the PGWWTP. Based on
Finding 25f in the DCWWTP NPDES permit, this limit is performance-based and is
based on a flow-weighted average mercury concentration plus 20 percent using effluent
quality data from January 1996 through September 1999. The average Hg concentration
(based on detectable values during this period and upon which the mass loading limit was
based) is 0.058 pg/L (see Table 2). Finding 25f indicates the Hg concentration data are
guestionable because “clean technique” was not used. This means that the actual
concentration would likely be less than 0.058 pg/L. Indeed, the average concentration in
DCWWTP effluent (based on detectable values) in 2004 through 2005 was 0.012 pg/L, a
period during which clean techniques were used (see Table 2). Thus, actual flow could be
as much as 0.058/0.012 or 4.9 times greater than the flow upon which the mass loading
limit is based without causing the limit to be exceeded. The current NPDES permits have
a combined permitted flow of 30 mgd, and the total incremental UGA flow (from areas
outside the 1996 EIR ared) is 12 mgd, for a total flow of 42 mgd or a 1.4-fold increase.
This flow increase factor is less than 4.9, indicating that the combined incremental flow
of al UGAs will not cause the Hg mass loading limit to be exceeded. Therefore, the
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cumulative impact of the discharge from DCWWTP and PGWWTP on mercury loading
is considered to be less than significant.

pH

The NPDES permit for the PGWWTP has an effluent limitation that requires discharges
to have a pH between 6.5 and 8.5 units. Based on the current science regarding pH
requirements of freshwater agquatic life, the beneficial use most sensitive to creek pH, the
Centra Valey RWQCB is processing a Basin Plan amendment that will remove the 0.5-
unit change requirement of the current pH objective, leaving the component that requires
controllable factors affecting water quality to maintain receiving water pH between 6.5
and 8.5 units (RWQCB 2002). Because the permit requires effluent discharged to
Pleasant Grove Creek to have a pH between 6.5 and 8.5 and incremental UGA flows will
not affect the pH of effluent, future discharges, regardliess of volume, would not cause
Pleasant Grove Creek pH to fall outside this range. Once the PGWWTP is expanded to
accommodate future cumulative flows, the higher rate of discharge will not cause
Pleasart Grove Creek pH to fall below a pH of 6.5 or be raised above 8.5. Based on
these facts, the future cumulative condition for pH in Pleasant Grove Creek will have a
less-thanrsignificant impact on the creek’s beneficial uses, including aquatic life uses,
which are the uses most sensitive to creek pH.

Biostimulatory Substances (Nutrients)

The 1996 Master Plan EIR indicted that algal growth in Pleasant Grove Creek is limited
by factors other than nutrient availability. This indicates that nutrients in effluent would
not stimulate algal growth in the creek. In addition, PGWWTP bioassay data indicate that
current undiluted PGWWTP effluent does not contain sufficient biostimulatory
substances (i.e., nitrogen and phosphorus) to cause a significant increase in cell
production in the S. capricornutum (algae) bioassay. Consequently, nuisance level plant
or algae communities are not expected to develop in Pleasant Grove Creek, downstream
of the PGWWTP outfall, under the future cumulative condition when higher rates of
effluent discharge, including UGA flows, result in a greater proportion of creek water
being constituted by treated effluent. Consequently, nutrient loading from the PGWWTP
under the future cumulative condition constitutes a lessthan-significant impact to
nutrient water quality.

Dissolved Oxygen

The 1996 Master Plan EIR mitigation measures to address receiving water quality
degradation impacts are as follows:

Install advanced treatment facilities (Mitigation Measure 7-2, which is
assumed to include mitigation for oxygenrelated impacts since dissolved
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oxygen impacts were not addressed in particular in the 1996 Master Plan

EIR)

Institute metal s source controls/pre-treatment (Mitigation Measure 7-3)

Following mitigation, this element of the overall water quality impact would be reduced

to aless-than-significant level.

Table 2. Total Recoverable Mercury Concentrationsin the City of Roseville's

Wastewater Treatment Plant Effluent

AnalysisPeriod Sample Date Concentration (ng/L)
2/6/96 0.04
5/6/96 0.12

8/13/96 0.007

11/13/96 <0.013
3/10/97 <0.02
5/13/97 <0.02
9/10/97 <0.02
Basis for NPDES Permit Mass 11/4/97 0.0%8
Limit 2/27/98 <0.02
6/23/98 <0.02
9/21/98 0.041
3/30/99 <0.02
5/26/99 <0.02
7/20/99 0.041
12/5/99 <0.02
(DetectegeCr)Ic())r?cér\llt?;tl?c?ns Only) 0.058

1/26/04 < 0.00024

5/18/04 0.0061

8/3/04 0.0051

Clean Sampling Techniques 11/9/04 0.0023
| mplemented 2/6/05 0.0028
4/19/05 0.043
Period Average 0.012

(Detected Concentrations Only)

The PGWWTP produces Title 22 quality, tertiary-treated effluent characterized by low
BOD (typicaly less than 3 mg/L) and ammonia (typicaly less than 0.3 mg-N/L). As
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such, its biochemical oxygen demand is relatively low. Re-aeration of downstream
waters due to physical processes and photosynthesis tends to largely offset the oxygen
demand of the effluent as it flows downstream, thereby resulting in smal, if any,
downstream dissolved oxygen (DO) sags (i.e., reductions in instream DO levels relative
to background levels). Thisis shown by the DO data summarized in Table 3 that reflects
the period since discharge from PGWWTP began in July 2004. In particular, the
minimum monthly DO concentration is typically greater below the discharge than above
it.

Table 3. Dissolved Oxygen in Pleasant Grove Creek

2004 2005
Jul Aug [ Sep | Oct [ Nov | Dec | Jan | Feb Mar | Apr
AvgR1 | 89 9.2 84 | 103 | 9.6 9.0 9.1 6.1 7.9 7.3
AvgR2 | 74 75 75 |83 |91 9.9 10.7 | 101 | 9.2 8.8
MinR1 | 3.1 0.0 48 |74 |[0.0 0.0 37 2.6 3.6 0.0
MinR2 | 20 4.1 57 |74 |84 9.4 9.4 9.1 8.8 7.9
MaxRl | 20.6 | 250 | 115|141 | 12,7 (139 | 146 [ 107 | 149 | 173

MaxR2 | 9.8 131 [97 [92 10.2 1105 [ 135 | 111 |99 10.1
Notes:

R1 =200 feet upstream of the PGWWTP discharge
R2 = 200 feet downstream of the PGWWTP discharge

As discharge rates increase in the future, the proportion of creek water constituted by
effluent also will increase, as will the total oxygen demand of the discharged effluent. As
such, a possibility exists that receiving water DO limitations (which derive directly from
Basin Plan DO objectives) would not be met even if NPDES effluent BOD and ammonia
limits are met. Available data are insufficient to conclusively establish whether the future
cumulative discharge rates from the PGWWTP will result in DO sags downstream that
will cause Pleasant Grove Creek DO levels to fall below applicable Basin Plan DO
objectives. Because future discharges could potentially cause Pleasant Grove Creek DO
concentrations to fall below the applicable DO objective, the future cumulative DO
condition in Pleasant Grove Creek is considered to be potentially significant. The
contribution of the UGA flows would be cumulatively considerable.

Although DO levels in Pleasant Grove creek were not specifically addressed in the 1996
EIR, this EIR’ s Mitigation Measure 7-2 (install advanced treatment facilities) is the same
measure that would be implemented to address a DO issue. The type of advanced
treatment facility would, of course, be tailored to the constituent of concern.

As the capacity of the PGWWTP is expanded to accommodate flows from the UGAS,
any advanced treatment facilities that the City constructs and operates to comply with its
NPDES DO limitations would be expanded (or initially constructed for an expanded
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capacity) to address the ncreased wastewater flow from the UGAS, thereby assuring
continued compliance with all Basin Plan DO objectives. Based on available
information, the UGA flows are not expected to create a DO impact where, in the
absence of the UGA flows, one would not exist. More likely, the UGA flows would
simply further contribute to a cumulative DO impact, should one occur in the future.

Consequently, no new mitigation measure(s) would be required in light of the additional
UGA flows; rather, the advanced treatment facilities that the City would already have
identified to address the potential DO impact may simply need to be implemented sooner,
or to a greater or expanded level. Implementation of Mitigation Measure 7-2, as in the
case of flows considered in the 1996 Master Plan EIR, reduces this impact to aless-than
significant level.

Tastes and Odors

The Basin Plan states that “Waters shall not contain taste or odor producing substances
in concentrations that impart undesirable tastes or odors to domestic or municipal water
supplies or to fish flesh or other edible products of aquatic origin, or that cause nuisance,
or otherwise adversely affect beneficial uses.” No history of taste and odor problems
exists in Pleasant Grove Creek at locations downstream of the PGWWTP discharge.
Municipal water supply taste and odor problems are often associated with algae
production in source waters. The biostimulatory substance assessment presented above
concludes that problematic levels of bio-stimulation and associated increased algal
production is not expected to occur in Pleasant Grove Creek under the future cumulative
condition.

Effluent quality under the future cumulative condition will be maintained at essentially
equivalent or possibly higher quality levels (if additional or more restrictive NPDES
limits are permitted by the RWQCB), relative to current effluent quality. Therefore, no
taste and odor problems would be expected in the future, once the PGWWTP is
adequately expanded/upgraded, as necessary, and permitted to treat the incremental
flows, including UGA flows. Thiswould be a less-than-significant cumulative impact.

FLOW-RELATED EFFECTS

Flow can affect habitat and result in flooding. Each type of effect is addressed below.

Flooding Effects

Appendix A describes an aralysis of the effects of discharge from PGWWTP on water
surface elevation in Pleasant Grove Creek under 100-year flow conditions. The analysis
indicates that water surface elevation would be increased 0.07 feet or less in the reach
upstream of Reason Farm as a result of incremental UGA wastewater flows as a result of
the incremental the PGWWTP discharge. Downstream of Reason Farms, the impact of
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the incremental UGA discharge would be immeasurable, partially as aresult of 207 acre-
feet of storage that is being constructed at Reason Farms for the purpose of mitigating
impacts of the PGWWTP discharge. The size of this storage was established to exceed
that needed to mitigate the effect PGWWTP adwf of 24 mgd, and the anaysis in
Appendix A shows no more 165 acre-feet would be needed to mitigate for effects of
PGWWTP adwf of 23.3 mgd (which includes the incremental UGA wastewater flows)
downstream of Reason Farms. This impact is considered less than significant.

Effectson Aquatic Life

Increasing the flows in Pleasant Grove Creek through the discharge of additional treated
effluent will result in channel conveyance of higher flow volumes with associated higher
water velocities which could cause additional bed scour and bank erosion. Bed scour and
bank erosion, f it occurs as a result of the incremental flows, would increase water
column turbidity and alter substrate composition downstream of the PGWWTP outfall.

Sedimentation/Turbidity

Due to the constraints of the NPDES permit’s effluent limits, the only mechanism for the
discharge to cause sedimentation and higher turbidities within Pleasant Grove Creek
under future cumulative conditions would be via the hydraulic effects of the higher flows
re-suspending creek bed sediments and eroding creek banks near the outfall, and in
downstream reaches. The effluent discharged from the PGWWTP under the future
cumulative condition will have very low turbidity (i.e., average < 2 NTU) and suspended
matter.

Appendix A describes the velocity (in the column entitled “vel chnl”) of water in Pleasant
Grove Creek under high and low streamflow conditions with and without the incremental
UGA flows. The velocity of water indicates the amount of energy available to scour
sediment from the bed and bank of the stream. Under high flow corditions, which is the
channel forming condition, Appendix A indicates water velocity is not affected to a
measurable extent by the incremental UGA flows. Under low flow conditions, the overall
stream velocity regime is much lower than at high flow conditions, indicating much less
bed and bank erosion would generally be expected under low flow conditions relative to
the high flow condition evaluated in the study described in Appendix A. Therefore, the
impact of the incremental UGA flows on sedimentation and turbidity is considered to be
less than significant.

Water Quality Degradation (Temperature)

The temperature impact has been discussed previously (see Water Quality Degradation
due to Increased Discharge section above).
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Water Quality Degradation (Contaminant Levels)

The contaminant impact has been discussed previously (see Water Quality Degradation
due to Increased Discharge section above).

Riparian Habitat Effects

The 1996 Master Plan EIR identified loss of oak trees along Pleasant Grove Creek
resulting from effluent discharge as a significant impact. The 1996 Master Plan EIR
included the following to mitigate for this impact:

Conduct monitoring for oak mortality along Pleasant Grove Creek (Mitigation
Measure 4-13)

Following mitigation, this impact is considered significant in the 1996 Master Plan EIR.
This impact results from conversion of Pleasant Grove Creek from a seasonal stream to a
perennial stream.

Appendix A describes the effect of the proposed incremental UGA flows on Pleasant
Grove Creek water surface elevation under typical dry season conditions. The impact of
the incremental UGA flows is estimated to be 0.44 feet or less depending on location.
Pleasant Grove Creek riparian vegetation was not adapted to saturated soils during the
dry season in or near the root zone prior to 2004 when discharge from PGWWTP
commerced. The incrementa UGA flows could further contribute to the significant
impact identified in the 1996 Master Plan EIR. Assuming al feasible and effective
mitigation was included in the 1996 Master Plan EIR, no new mitigation measure(s)
would be required under CEQA to mitigate for the impact of additional UGA flows.
Thus, the incremental impact of UGA flows on riparian vegetation would be considered
significant.
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1325 Howe Avenue Ste. 202

C| Vl |_ ENGl NEER| NG Sacramento Ca. 95825
5 916.563.7300

Fax: 916.563.7362

MEMORANDUM
To: David Smith
Of: Merritt Smith Consulting
From: Thomas S. Plummer
Job Number:  2003.24
Re: Pleasant Grove Wastewater Treatment Plant (PGWWTP) impacts at Pleasant
Grove Creek
Date: January 12, 2006

Dear David:

Per your request, we have reviewed your Draft summary table entitled “Table 1. Estimated Future
Wastewater Flows’. In quantifying the hydraulic impacts to Pleasant Grove Creek, the increased
releases from the treatment plan would have the potential to increase peak discharges, aove the
existing estimated conditions, by an average flow rate of 7.6 MGD which is equivaent to 11.76
cubic feet per second (cfs). However, to determine the potential impact to peak flow rates you have
advised that a peaking factor of 2.5 should be applied which results in a peak flow impact of 29.4
cfs. Secondly, Art O'Brien of the City of Roseville has advised that we also should review the
impacts associated with the transfer of the storage from the PGWWTP site to the Reason Farms site.

Hydraulic Modeling Basis:

There are two historical hydraulic models of significance to this study. We have used a composite
model of the two studies for this anaysis.

In 1999 Carollo Engineers prepared a study “:Hydrological Analysis of Pleasant Grove Creek —
Pleasant Grove Wastewater Treatment Plan Project”. The study indicates that cross sections were
surveyed for the included hydraulic analysis. The study includes analysis of Pleasant Grove Creek
from the Pleasant Grove Canal at the downstream end, to reaches of Pleasant Grove creek well
upstream of the PGWWTP. Research for the Carollo study did not find the original hydraulic
analysisfiles. Civil Solutions used the cross sections, the river stations and section map included in
the study to create areplicaversion of the analysis.



In 2003, Wood Rodgers prepared a hydraulic analysis of Pleasant Grove Creek for the West
Roseville Specific Plan area. The anaysis includes all upper reaches of the Creek, and the
downstream reach which flows past the treatment plant. The study terminates at the downstream
end, upstream of Brewer Road at a location which is similar to River Mile (RM) Section 4.5 of the
Carollo Study. Hydraulic analysis HEC-RAS files were obtained for the WRSP hydraulic analysis
directly from Wood Rodgers.

In order to use the best information available for this analysis, we assembled a composite study,
which includes al of the information from the WRSP hydraulic analysis, and added to it our
replicated section information from the Carollo study for the sections downstream of RM 4.5. We
joined Section 0.0189 of the WRSP to RM 4.5 of the Carollo study.

The WRSP hydrology study is the most recent study of Pleasant Grove Creek that we are aware of .
We have used the flow rate estimates from the WRSP hydrology as a basis for the 2-year, 10-year,
25-year and 100- year peak storm events. For this study, we will compare the “ Existing Conditions’
flowrates from the WRSP analysis to the impacted flowrates determined in this study. Downstream
starting water surface elevations were read from the Carollo report and specified in the composite
modd.

An exhibit is provided at the end of this letter which shows the river stationing for the combined
study.

Peak Flow Impacts:

We have run the above described hydraulic model for the WRSP peak estimated “existing” flow
rates, and for those same rates with 29.4 cfsadded. 29.4 cfs being the 7.6 MGD average increase in
discharge rates with a 2.5 peaking factor applied for the peak flow event. Flow discharges from the
PGWWTP would enter the creek at WRSP station 3.451.

From WRSP station 3.648 (+/- 0.2 miles upstream of the PGWWTP discharge) to WRSP station
2.398 (+/- 1 mile downstream of the PGWWTP discharge) a 0.01 feet increase in 100-year water
surface elevations is reported. From WRSP station 2.244 to WRSP station 1.879 (+/- 1.5 miles
downstream of the PGWWTP discharge) a 0.02 feet increase in 100-year water surface elevationsis
reported. From WRSP station 1.825 to Carollo station 4.00 (roughly 1 mile upstream of the
Sutter/Placer County line) a 0.01 feet increase in 100-year water surface elevations is reported.

Downstream of this location to the Pleasant Grove Canal, no further increases in 100-year peak
water surface elevations is reported. Overall, it is our opinion that the reported impacts would be
less than measurable. We have attached the summary printout from the HEC-RAS mode to this
memo.

Low Flow Impacts:

Prior to the construction of the PGWWTP, Pleasant Grove Creek was documented in the PGWWTP
EIR as an “intermittent stream”. We interpret this to mean that at some times during the dry season,
no base flow would be observed. Table 1 “Estimated Future Wastewater Flows’ identifies the
buildout wastewater flows from inside the 2005 planning area as 15.7 MGD (24.3 cfs), which is the
baseline flow for this analysis. The best available information indicates Pleasant Grove Creek has



no other source of dry season flow. The dry weather average discharge rates with the buildout of the
Urban Growth Areas are expected to increase 7.6 MGD to 23.4 MGD or 36.1 cfs.

We have performed a hydraulic evaluation using the composite model described above to determine
the impacts to dry season water depths and velocities. We have included a comparison of the
results of the current dry season flow rates (pre-project) to the proposed dry season flow rates (post-
project )“Low Flow” analysis with this letter. The Maximum increase in water depths would be
0.55 feet between WRSP stations 1.116 (approximately 2.3 miles downstream of the discharge to
Pleasant Grove Creek) and 0.829(approximately 2.6 miles downstream of the discharge to the
creek). Increases in water surface elevations were computed between WRSP station 3.878
(upstream of Haden Parkway, and .4 miles upstream of the discharge point to the creek), and
Carollo Station 1.40 (downstream of the railroad crossing). The average increase in water depth
over that reach was 0.34 fest.

Surveys for the detailed geometry of the low flow channel for Pleasant Growe Creek are not
available. The analysis included should be adequate to represent the relative changes in waters
surface elevations due to the change in base flow rates. However, the results of this model should
not be used to determine dry wesather flood elevations at a point along the anaysis reach.

Movement of Storage:

There are two potential issues which result from the movement of the peak flow storage component
of the WWTP from the current WWTP site to the Reason Farms site.

First, “ What should the revised storage requirement be?” :

Currently, the 1999 Carollo study predicted that when flow rates in Pleasant Grove Creek exceed
1000 cfs a flooding potential exists at Fifield Road, which could be worsened by adding additional
flows. The hydrographs for the 24-hour precipitation event indicate that the potential for flow rates
within the creek to exceed 1000 cfsin a 100- year event would extend for a period of up to 22 hours
10 minutes. The Carollo Study identified a storage requirement of 147 acre feet for the previous
design flow rates of the treatment plant.

The WRSP Hydrologic analysis updated the Pleasant grove Creek Hydrology for Storm centering
issues and other factors identified in the Placer County Stormwater Management Manual. The
results of that analysis, for the ultimate developed project, indicate the potential for flow rates in the
100-year event to exceed 1000 cfs would be for a period of 18 hours 5 minutes.

The proposed average discharge rate for the PGWWTP would be 23.3 MGD or 36.05 cfs. Applying
a peaking factor of 2.5, the peak discharge rate for the plant to a storage facility would be 90.1 cfs.
The required storage based on the Carollo and WRSP hydrology basis studies would be 165.1 acre
feet and 134.6 acre feet respectively.

Second, “ What impact if any, would the release of the sustained peak discharge rates between the
WWTP and the Reasons Farmssite have on the 100-year peak flood elevationsin the creek.”



For this analysis, 90.1 cfs was added to the existing peak flow rates, from WRSP station 3.451 (near
the PGWWTP), to WRSP station 1.825 (near the intake for the Reasons Farms project). Then 29.4
cfs was added to the remainder of the downstream reaches.

The results of the hydraulic analysis indicate that a 0.01 feet increase in 100-year water surface
elevations would occur as far upstream as WRSP station 4.853 (upstream of Haden Parkway). The
largest increase in water surface reported in the analysis was 0.07 feet at WRSP station 3.457, just
upstream of the PGWWTP discharge location. 100-year water surface elevation increases average
0.04 feet from this location to the Reasons Farms site.  Increases in 100-year water surface
elevations gradually decrease from this point measuring 0.03 feet to no increase at Carollo Station
1.37 (downstream of the Railroad crossing, and upstream of the transition to the Pleasant Grove
Canal). A copy of the HEC-RAS summary comparison is included at the end of this letter.

If you have any questions or comments please contact me at (916) 563-7300.

Sincerely,

Thomas S. Plummer P.E., CFM
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PEAK FLOW COMPARISON +29.4cfs (HEC-RAS OUTPUT):

HEC-FAS Plan: PGC Existing

Feach Freer Sta Profile Q Total Min Ch Bl WS, Elew Crit W 5 E.G Elew ‘Wel Chinl
[cfs] ALY} 1] Lt it [fu's)

Wan Channald 4314 100-yr [Exdst) W B173.00 70 B5 BY .51 E7.5H 2.10
Wan Channel 3 4314 100-4r e +29.4 a173.00 70 B3 B7.51 ET.5A 2.0
Mar Channal 3 4379 100-%F [EXET] M 17300 7011 B7.13 ET4H 5.2
Wain Channal 3 4 378 100-yr ex +28 4 B173.00 7011 BT 13 E74A 582
Mak Channgl 3 4 164 100-¥r [Exist) W B173.00 F3 04 B5 65 3137 EE A5 356
Main Channel 3 a4 154 100-yr ex+28 4 R173.00 E3 04 BA A5 a137 AFAA il
Main Channal 3 4.015 100-wr [Exist] M 5173.00 £3.0d B5.35 7477 EE.12 .21
Man Channeld 4018 100-yr ex+30 4 R173.00 B3 00 B5.95 A 8612 3
Wai Channel 3 1 A78 H00-yr [Exdst] b #1743 00 B 33 BS540 7A 55 BS54 3,05
WMar Channel 3 3.87H 100-yr e 4284 gi73.on BT 32 B5 .40 7A 55 45455 3.4
Main Channel 3 3.800 Bridge

Makn Channgl 3 3762 100-4r [Existl M a173.00 BT 00 B4 .82 EE0O7 3.18
WMar Channel 3 3. 762 100-yr ex+28 4 B173.00 BT 00 B4.32 ES.0R 1.1E
Mar Channal 3 3.648 100-%r {EXIET] M /17300 BE 15 B4 43 7348 B4 GH 3456
Wain Channal 3 3048 100-%r ex+20 4 £173.00 & .14 B4.43 7343 34.60 JA45
Main Channal 3 3.432 100-4r [Exst] M 2173.00 55332 B4.18 7714 B4.24 148
Main Channel 3 3532 JO0-wr es+ 264 B173.00 ES5 A1 B4.47 7714 A4.25 248
Mar Channal 3 3457 100-yr [Exst] M B173 .00 E5 Al E3.34 7741 E3BE B 44
Mar Channel 3 3457 100-%r e +28 4 B173.00 5 A0 E3.25 77432 gaar 543
Marn Channgl3 3 465 Bridge

Wai Channal 3 3451 100-yr [Exizt] ¥ f153.00 E5 Ad B2.60 77 Al B3.38 T
Mar Channsl 3 3467 100-%F £ 428 4 7183 .40 E5 80 B2 61 7743 3340 7,13
wan Branch 2 4958 100 [Exist] b G158 00 65 30 B2.52 7386 B2 B3 .85
Man Eranch 2 3.356 100-yr g 428 4 2183.40 B5.30 E2.53 7558 E2.64 .26
Wan Branch 2 3.270 100-yr [E=izt) M B153.00 A5 2.3 77 Al Bz40 :5¢
Waiy Brach 2 3.270 100y e 420 4 B184 a0 B4 B E1.31 77481 241 R
Wai Branch 2 3132 100-yr [Exzt] M B153 .00 E4 35 B1.83 EZ.03 a4
Main Brach 2 3132 100-%r £ +20.4 B183 40 B4.35 Bi.84 B2 04 342
Mar Brach 2 3.1 100-%r [Exist] M q4155 00 53 84 Bl 77 B181 1,70
Mak Branch 2 3.041 100-4r e +28 4 7183 .40 E3 84 B1.78 B182 1.71
Mar Branch 2 2 g3z 100-%r [Exist] W q4188 00 B3 76 Bi&1 B8 213
Wain Eranch 2 2.932 100-yr e 4204 518340 £3.78 E1.52 E1.50 213
Wain Eranch 2 2.863 100-wr [Exist] M B153.00 53 .50 B1.37 B145 242
Wairn Eranch 2 2 HES T0-yr ex 428 4 f184 40 E3 50 B1.38 B146 142
War Branch 2 3 782 100-yr [Exdst] M B159 00 E3 30 B1.27 B134 128
Man Branch 2 2 TRZ 100-%r £ 4254 7188 40 B3 30 B1.28 B1.35 120
Mar Brach 2 2728 100-%r [ExI=T] M R153.00 E2.89 Bi 11 B1.22 3.08




HEZ-FAS Plan PEE Exstig [Continued]

Reach Rivar Sta Profile 2 Tokal Min Zh El WS, Elew Crit W 5. E.5. ElEv wal Chnl
{eTE] iy Lk} [T {1 (sl
M ain Branch 2 1:123 100y & +29 4 B188 40 G2 .BH d41.12 H1 .23 3.08
ain Branch 2 2.598 100-yr [East) M B153.00 B2.62 40.58 B0.T1 346
Main Branch 2 2588 1004 e 428 4 B138 .40 B2.52 90 .57 B0.72 48
Main Branch 7 2.817 1 00-yr [Exist) M E153 00 fiz 3@ 40.26 a0.35 264
Main Hranch 2 2517 100y e +29.4 B188 40 B2 .38 a0.27 HII 36 164
Iain Hranch 2 2448 100-¥r [East) M B153.00 G2.23 30.00 A0.12 3.02
Iain Branch 2 7 448 100-r ex +20 4 B194 4d B2:23 a0.01 a3 403
M ain Branch 2 2.333 1 00-yr [Exist) M E153.00 E1:72 74.683 74 BT 443
Il ain Branch 2 2,398 100-yr £ +29.4 B189.40 B1.72 79.83 79.BE 442
M ain Hranch 2 2244 100-yr [East) M B153.00 E1.58 7854 7387 7H.TH 441
Main Hranch 2 2.244 100-yr e +29 4 B133.40 §1.58 74.81 73.B8 7A.TE 428
I ain Branch 2 2.2045 10047 [Exst) M B1:59.00 0147 76.567 7316 78006 1013
M air Branch 2 2205 100-yr e +29 4 B188 40 E147 76.54 7318 a1 1013
I ain Branch 2 21687 1 00-yr [Exdat) M B153 00 E1.28 76.01 71 0B 76 .41 7Bl
IA3in Branch 2 1187 100-yr £ +20 4 B134 .40 51.28 78.03 71.10 T 763
Idain Branch 2 2111 1001 |Exist) M f1:39.00 G1.06 f4 57 74 68 810
Il ain Hranch 2 2111 1 00 £ +249 4 E188 .40 G1.08 74 63 7571 B12
Maln Branch 2 2061 1 0T [Exst) M B158.00 A0.87 7381 74 33 B TH
Iain Hranch 2 1051 1005 Bt +28 4 B188.40 GO.B7 7463 74 34 B.BD
Ilain Branch 2 1.987 100=yr |Exst) W B153.00 G0.70 7355 G846 73166 1B
Main Branch 2 1887 100yt gx +28 4 B184 .40 G070 73.57 B 47 7Ta.6B 2.BH
Il gif Branch 2 1 935 1 001 [Exist) B159.00 B0.52 73.41 [6.83 7348 238
W ain Branch 2 1935 100y B 429 4 B188.40 HO.52 7341 66 .04 7350 238
I ain Branch 2 1874 1 0051 [Exst) M B1559.00 G0.34 73.27 0E.54 74.36 2.31
Main Branch 2 1874 100y ex +28.4 #1843 40 G034 7329 G655 73ar 2.3
M ain Branch 2 1.835 1 00-yr [Exist) M E153 0d B0 13 7283 g7 38 7315 4 BE
I zin Branch 2 1.825 100-r £ +29.4 B188.40 B0.13 7284 G740 7317 4 BB
Main Branch 2 1.763 100-yT [Exat) M B159.00 G005 ¥2.59 7374 a.1E
Main Branch 2 1.783 1 00-gr e +29 4 B133.40 G0.0& 7180 FA.TH 316
I ain Hranch 2 1733 100-yr [Exast) M E159.00 5B B2 7251 72 B 3.03
I ain Branch 2 1.738 100-yr £ +29.4 B184.40 50,92 72.51 73.6A 3.03
M ain Hranch 2 1 639 1 O0-xr {Exist) M B1549.00 50,71 ¥2.35 73 4F ari
M ain Branch 2 1.694 100-vr e +28.4 E133.40 BR.T1 72.28 7248 3.71
I4ain Branch 2 1 8534 1 00-yr [East] M B1:53.00 5860 7168 G 48 71.86 438
Il ain Branch 2 1 634 100-yr ex +20 4 B188 40 50,60 71.70 B 48 7a.00 438
M ain Branch 2 1,802 1005 {Exsty M @153 00 £0.31 7163 66T 71 TH 4.t
M ain Branch 2 1 602 100y & +29 4 B188 40 5091 /1 .64 65 18 7174 ail




HEC-FAS Plan; FGC Existing [Continued)

Reach Rher Sta Pritila G Tatal Min Ch El WE EEy CREWS EG Elew el Chil
[cf=] [ty it It 1] fti=

|Main Branch 2 1.812 100yr (Exdst] W B149.00 59,20 71.28 3543 T144 214
[Mzin Branch 2 1.512 100y e #2304 B186 40 S9.00 7130 55 43 7145 315
|mam Branch 2 1.4B0 100y (Bast) W B159.00 589.05 7125 63,75 T1.34 237
|h-|ain Branch 2 14B0 100y ex 25 4 E188 40 5905 11 26 3.7 71.35 237
|n13|n Branch 2 1435 1 00kyr (Exist] E159 00 49,05 71.20 63.B5 T1.26 205
|Ma|n Branch 2 1435 100y e #2394 B18e .40 59,05 T1.21 B35 T1.27 204
|n'lair1 Branch 2 1.3BE 1 D0y (Esdst] W E159 00 58 6B 71.00 T1.1E a1?
|I".'Ia|n Branch 2 1.3BE 100y e #2954 B1E8 40 4868 71.02 T1.47 3.17
|n'lain Branch 1 1.322 1 00y [Bist] bl E7G7 00 a8 a7 70.BB A3.79 TO.BE 259
|Mzin Branch 1 =32E 1 D0y ex +294 BEZE 40 B AT 70.80 63.30 T1.00 260
M'ain Branch 1 1.2ER 1 00y (Eist] W E7GT.00 G843 TO.77 T0.81 3.00
{Main Branch 1 1.2B8 100y B +28 4 BHZE 40 GE 43 ¥0.78 T0.82 a0l
|I".-Ia|n Branch 1 1.24B 100-yr (Exast] M B78T.00 68.30 T0.60 o7 3.35
Im ain Branch 1 1. 248 1 O0Hyr e +25 4 BE2E 40 58.30 70,61 TO.7B 3.8
|

Indain Branch 1 1.206 1 00y (Exstl B7E7 00 5023 047 .62 313
|n-lain Branch 1 1206 1 OOy 22 +2H 4 BE26 40 08,23 70 4B TO.E3 3.15
l

IMain Branch 1 1,187 1 00yr (Esast] M BFET 00 48,13 087 T0.55 3.40
fdain Branch 1 11BT 100-yT B £23 4 EE26 40 58.13 70.2B TO.5E 241
@i Branch 1 1,157 1 D0yr (Esast] B7ET 00 a8.00 T0.27 044 334
IMaln Brznch 1 1157 1001 82, +29 4 BHIE 40 G200 70.28 TOA4E 233
|

|h'lain Branch 1 1.11E 1 D0kyr (Esist] M BE78T 00 a7.88 70,00 024 402
|r~13|n Branch 1 1116 100kyr ex +25 4 BRZE 40 5700 F0.01 T0.25 4103
Imam Branch 1 1.078 1 DDy (EdT) W B7ET .00 57 BB B3 51 T0.06 310
|Ma|n Branch 1 1.078 100wy e +25 4 BEIE 40 a7 BB BH B2 T0.07 310
[dain Brench 1 1.020 = 797 00 57 55 RO.73 E9.87 303
|n.-| ain Branch 4 1.020 100y e #2454 BEIE 40 a7 .45 BB T4 ==R: ] 303
[ndain Branch 1 482 100y (Exist] M pFE7 00 BT AT BE B 876 286
|m ain Branch 1 JB2 100yr e £29 4 BEIE 40 5T AT EB.E3 BT 287
[ Branch 1 q57 1 00byr (Exist] W B7ET 00 57 a1 BB 53 3566 330
|I'v|s||n Branch 1 a57 100y e +25 4 BHEIE 40 5701 EB.53 E3.68 an
|

[m5in Branch 1 el 1 D0yt (Esist] b ETAT OO0 5705 B 1B E247 347
|Malh Branch 1 306 | Oy ex 23 4 BHZE 40 57 05 £3.19 E842 3898
|

|Ma|n Branch 1 428 1 00y (Exast] M B7ET.00 L 1i] GEB.BH E£3.08 2.7
[Main Brench A2E 100y e #2804 BAJE 40 &6 U5 ER.00 Ba.10 275
|I".'Ia|n Branch 1 202 100y (Exst] M B7ar.oo LY BB.34 £0.8B G.28
Inain Branch 1 anz 100kyr ex +25 4 BE26 40 5664 BB 35 5368 B34
|I'vlalr| Branch 1 il 100y (Exist] W B78T 00 A6.T0 BB.08 £3.33 403
[Main Branch 1 7hE 1 D0kys s +25 4 BEZE 40 5670 fE.10 G3.94 4.0d




HELC-RAZ FPlan; PGLC Exsting [Conhnued)

Regch RNEr St Frafile [ Tocd Win Ch El R = CACS E.G.Ele? el Chnl
(e [ft] i 31} i (')
Wain Branch 1 F22 1001 [East) M B797.00 E5R2 GT.B3 83.02 N
Wiain Branch 1 122 10041 B +325.4 BHZE 47 6 B2 BT B4 63.03 172
W ain Branch 1 BAE 1001 [Exst) M B797.00 &6 57 ET.72 A7 B4 am
Wam Branch 1 BOE 100-yr ex +29 4 B326.40 E6 5T B7.73 87 BE 0z
Wain Branch 1 HEE 100-yr [East) M B797.00 65 23 GT.GY 67 .75 2ET
W ain Branch 1 BES 10041 Ex 4328 4 BAZE 41 623 BT BE B7 76 TET
W air Branch 1 GO0 100-yr [Exist) M B797.00 55.18 E7.42 67 4B 237
Waim Branch 1 0D 1001 gx +29.9 B326.41] 56,18 G7.42 B7 48 227
W ain Branch 1 56 100y [Exist) M 6797 .00 56500 .01 8732 s
W air Branch 1 SEE 100-yr ex +28 4 BA2E .40 55 00 BT 02 67 .33 503
W ain Branch 1 15 1001 [Exdai) M B797.00 55 85 BE 78 R 85 g5
W ain Branch 1 a1s 100-yr e +28.4 GA26 40 558 fi6. A0 G6.66 il
Wain Branch | 467 100-yr [Exist) M B787.00 S5 S BE. 16 86 55 5]
Wi =in Branch 1 AGT 100 r e +28 4 BAJE 40 5585 EE. 17 GG 56 5 EY
I zin Branch 1 2220 1 00-yr [East) B79y.00 21,70 £4.37 G4.57 437
Wain Branch 1 4220 T00-r ex 426 4 BR2E 40 &om B4 33 g4 58 437
Wain Branch 1 1EE4 100-yr [Eqst) M Eva7.00 51 40 G305 83.28 32
Waln Branch 1 1854 10041 g% +325 4 BHIE 40 5140 B3 06 63.28 a4
Wi ain Branch 1 01ER 100-yr [Exiat) M B747.00 51 40 5870 G0 44 [t
Wam Branch 1 01e8 100-yr gx +28.9 B325.40 5140 2B.71 G044 820
Wair Branch 1 0147 100-yr [Exst) M E737.00 47 00 il el f3.E0 200
Wl ain Branch 1 0142 10041 g 4325 4 BE26.410 47 00 2B.57 58.62 200
Wl zir Branch 1 014 100yr Bzt M B797.00 45 80 G5 5B 5198 5630 718
W ain Branch 1 014 100-yr ex +29 4 EA3A 40 45 20 i) 52.00 G 41 720
W ain Branch 1 niar 1 00-yr [Exasty B7E7.00 200 4840 4916 Tz
Wi ziry Branch 1 0137 100 e 428 4 BAIE 40 2000 4840 4917 103
Wam Branch 1 a133 1001 [East) M B797.00 Jrm 47,57 47 BB 132
Wain Branch 1 0133 100y ex +28.4 BHZE 40 ar o 4787 47 B 132
Wan Branch 1 013 100-yr [Exast) M E737.00 ¥4 40 4758 41.18 47 6D 055
Wain Branch 1 013 100-yr ex +24.4 BR26 40 24 40 4760 4.1 4760 (155
Wain Branch 1 01z 1 00-yr [Exist) M B797.00 ] 47,58 .73 47 .53 013
Wain Branch 1 01z 100-r £x 426 4 BAZE 40 A 47.58 74 47 B8 nis
Wi ain Branch 1 011 100-5r [Exst) i E737.00 24 40 4740 475G 347
M ain Branch 1 a1 100-yr £ 428 4 BE2E 40 24 40 47.40 47 .56 143
Wl =i Branch 1 0108 1004 [East) M B797.00 ] 47 47 .51 47 48 150
Wi ain Branch 1 0106 100y ex +29 4 Ed26 .40 25 4747 2452 47 48 180




LOW FLOW COMPARISON 23.3 cfsto 36.1cfs (HEC-RAS OUTPUT):

HEC-RAS Plan PO Esiding
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| | |
snChemel ] |36 Hac 1.0 553 ﬁr.ﬂul 5540 ] I T .06 16,30 2.0 om
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plonBronh 2 [3902 ___|2490e FEE [ [ T [ T EE] 0E
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HEZ/&S Plan P Esdding i Continued)
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o Eronch |1 759 FEEE o430 R B 55 £0 £ [T IJQ [EE 5038 [KE]
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IorErancnz |1 ke 43ct 2430 53 5.3 6140  0ociHE [ M55 2324 [RE
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bianEroncnz |1 602 EFEn 30 EE] 50,63 B §053| o000 [TE .52 7450 [HE]
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Perbrea [iEr e 2430 EXE 50,10 B0A0|  000moE [RE | [EEE] [EZER [E
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HECRAS Plar PGC Exmting (Cortimusd)

F=sch River 518 Frmfle @Totel | MINEREl | W5 Elee | Catyys, | EGEly | EC Sope | WelChrl | Flowdms | Jopwddin | Froude2 CH
(c] o 1) (L] {14 (Ll L] =] (L]
Wain Branch 1 Al B 1ot 3510 57 B =050 E0 H 0 00 O 014 X372 14342 0.02
WanEranchl |33 J03cE 24 30 56K EIEg ELICE 1 COATCE) [T | EESE 167 34 0.0
hesn Eranch 1 [520 EIETS 50 ] EIET] [EilE] 0 OO (R S a7 14 1.1
Wain Eranch1  |&02 2d3cte 2450 5654 s 58.35 S0 0EHTS £ 41 374 300 1M
Wan Eranch1 &2 61 et F510 5654 ER i4.77 i [TEeT .85 519 354 1.h
WanEranchl | 765 203cts 2430 5670 .59 57 63 SEE OCiis 0.85] S5 5.5 07
Wain Eranch1 | 7ES 13810k R0 5670 EES 5778 IEEE 000 E 1.08] k] 0 [ilE
|
Wain Eranch 1 =g 3d 3ok 24 320 5653 5535 £530] 0 OOnEs 0 7E] AT 5.2 0.14]
WanEranch1 |72 A6t 50 S ] S OOeT 067 4154 4154 015
Wan Byanch 1 e 24 Jcts 2430 365 = Al o isaT 2.34 EEr 1333 0.3
Wain Eranch 1 | 5G5S 361t A0 565 ] A 001557 2.96] 1213 1454 0.53
Wain Branch 1 == 24 dcts 2430 5613 ST =T B DO 8| [EE| 545 3356 PRE
WainEronchy |06 FiREaS 50 S0 a0 L0 OOH e 118 A e 0.x2
WanEranch 1 [ 500 20 3ok 2450 S6.18 EEH B [N [IE EIEE G056 0.4
Main Eranci 1 =00 361 cis 3510 5618 ] sr il 0 OOGEER 0.86§ 431% 9520 0.33]
Wain Eranch1 | 556 203t 2430 SE.0 X SETE 0 COEZS 047 =15 EEER] 041
Wain Eranch1 |55 3616k 30 56.00 A3 SE56 0003 1.56] [l 2527 011
WanEranch1 [ 515 20 Ak 240 S5 A SEES [ 133 T [T [E
Wsin Eranchi [ 515 361t 3510 555K ETx] B fliii=s 041 I 1053 00|
Wain franch 1 |457 203ck 2430 153 EEG 6.2 = 0T .05 EEH EHE 0.21
WainEranch] | 457 361k A0 554 A 56 28 6 OO0EETE 1.03] H0 S5AT 023
CET=T o N = 2430k 450 5170 ERE =H =S 102 1200 EE 0.5
WanEranchi |30 36,1 3510 51.70 EE = 0.0 e 1.62 FFER 5T 0.05
Wan Branch 1[5 203cts 2450 5140 4] 2 0 L0 1.25 EEl 11158 0.5
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PEAK FLOW COMPARISON from WWTP to Reasons Farms +90.1cfs (HEC-RAS

OUTPUT):
HEC-FAS Flan PG EMsting
Reach Rier S Frofile G Total Mnchel | wsBey | omws | EGEEY | welChil
[EE] i) i) i) in] itz |
M ain Charme 4 5 029 10047 [Est] M ETAE.O0 T2.86 g1 B& a1 &R g1ae i4.03
IHI an Channel 4 g.029 100yt gx:+00 B7HE.00 T2.56 81.B5 91.56 81.8e 4.03
[z channeid 503 Culeeit
M=k Charnel |5 020 100y [Esict] W A79E.00 7248 CIEY a1.10 91 42 550
{Man Channel 4[5 030 10047 B £600 ATAE.00 Trds Bl 37 21.10 01437 353
[an charne 4[4 974 1007 [Exist] W ATAE.00 ] o1 8449 9131 75
IMan charnei4 |4974 100y e +80 A79E.00 1235 a1 8449 913z 258
[Man Channed 4 [a853 100-yr [Esist] M A 79E.00 1700 o il 83.31 90,74 Pl
e charne 4 [48m 1007 £ +B0 788,00 TZ.00 o 61 g3.31 o0.7E 2.0
|Man Cranne . [4 742 10047 [Exiz M ATHE.ON T1.60 £ 80 a4.00 a0z 2B
Wan Chanigd  |49.742 10047 g3 +BD0 A 7HE.ON 7168 B4 A0 8400 8002 284
|Man channeld [9.642 10047 (X5t M A THE.ON 71.33 £ 50 A0 B4 g4 62 el
IM art Chann el d 4.641 10047 = +B0 BTEE.O0 T1.32 B3 EO a0.64 Bd.B2 2.84
|
|Man Channe 4 4.6 Endge
|
|rzin Channel 4[4 538 10047 [Exist] W ATAE.00 7200 B3 .3T 2741 3565 433
[an crannea [a 5 100yr w2 #80 ATHE.00 7200 B4 36 274 B# ff 473
|Main chamne 4 [44m 1007 [Exist] M ATAR.00 T35 B7 A3 a1.03 a7 7e Elis
|Man Charnd 4 [4409 1007 £ #6800 A7E.00 71.95 b7 fd A1.03 BT 78 ans
IMan chamneta. |43 100y [Eist) a173.00 T0.85 B7 51 87.58 210
|Man Chann a [3314 100y e +80 2173.00 TO6S b7 52 87 50 210
IMein chamel s |47 100y [Esist] W 8172.00 7011 B7 .10 A7 4B 5.1
|Mam Channet 3 [4.270 100yr e +600 8172.00 T0.11 B7 20 8740 531
|
|Mem Channet 3 4164 1 0iyr [Esist] b 8173.00 ] £ £S5 1.7 B85 85 356
[Man Channel 3 [4.184 10047 B +000 A172.00 004 B5 BT 81.37 BG .96 355
|
[Man chamnet 3 |4.098 100-yT [East] #173.00 EB5.00 B4 06| 76.77 36,12 231
[Man channel 3 [5.018 1007 g +800 2172.00 65.00 B .07 7037 B 14 EET]
|
[Mzn chamnel 2 [3.878 10047 [Eist] W 2172.00 67 32 B 40 TE.E6 3554 3046
[Man charmne 3 [387 100y e <000 2172.00 67 32 B 43 TE 56 B 5T Elic]
|Man charnel 2 [3.600 Bricge
|
[Man Channel & 3 763 100y [Exnct] W 175,00 &7 .00 B0 8507 3.1
|Man channel 3 [3762 100yr e +80 173,00 B7 00 £ OB 85 11 217
|
|Mei Channel 3 |3 R4d 100y [Esist) W 175,00 EH 15 B4 45 740 A4 50 346
|Mam Channei 3 |3 638 100-4yr e +800 172,00 EE 15 947 7B.40 B4 B4 343
|Mzn Charneta |3 530 100y [Exst] A172.00 B5.82 B4 16 7718 A4 24 749
|Men channel s |33 100y e +80 8173.00 B5.42 Bq.27 7710 B4 .30 247
|Mzn crarnets |3457 100y [Exdst] M 8173.00 B5.80 £3.24 7742 83,86 B4
[Mam chamnet 3 [3457 100-yT g +60 #173.00 6530 £3 .23 7741 B33 6.3




HEC-RAS Plan POC Existing (Continued)

Feach River Fta Prafile 3 Total Min ChEl WVWE. Eled Crit .5 EG. EkEY VelChnl
i) if) it if1 i) [fE)

Wan Chaone 3 3445 Eridpes

Man Channd 3 3451 1 00yt {Exst] W B159.00 E5 40 B2 BO 7741 3334 7.1
Wan Chennet 3 134461 100yT g +80 B248 10 B5.80 A7 64 Frar B3.43 718
Wan Branch 2 3.356 1.00-y7 [Exst] W B 150.00 E5.30 8252 7556 32.63 335
Man Branch 2 3356 1 00k e +B00 B248 10 BS540 B2.55 PhEd H2.67 a7
Wain:Branch 2 3.270 100y (Exist] W B 150 00 B4 A5 a2.31 7740 32 40 351
WMan Branch-2 3270 1 00y e +80 B248.10 B4 A5 B2 34 7781 H2.43 352
WMzin Branch 2 3132 1 0By [Exist) W B158.00 B4 35 A1.53 8203 341
Wan Branch 2 3132 H00yr £ +E0 B248.10 B4 35 A1.87 a207 3.43
Main Branch 2 3.1 1 00t [Exizt] W B158.[ E31.39 B1.77 4141 170
Man Branch 2 3041 100y Ex +B0 B240.10 Bl 498 A1 BO A185 1.
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Wan Branch 2 2 H63 1 00k e +E0 B2405 10 E3.50 8140 A1.48 243
Man Branch 2 2.782 1 0047 [Exst] M B 158,00 F3.30 B1.9T 31.34 224
Wan Branch 2 2702 1 00yt e +B0 B2408 10 E3.30 A1.30 81.37 214
Wain Branch 2 2728 100yt [Exast] M B158.00 E2.39 2in 31.23 304
Wen Brapch 2 2723 100yt e +A0 B248 10 E2.89 H114 A31.25 308
Main Branch 2 2598 10047 [Exist] M B155.00 B1.82 80.56 a0.71 348
Man Branch 2 2.59E 1 00-y7 B +30 B248.10 E1.62 80.53 30.74 348
Man Branch 2 217 1 00yt [Existl M B1GE. M F2.38 A0 26 a0.34 264
Wain Branch 2 2817 1 00-yr e +BD E245H.10 F2.38 80.33 30.38 A5
Man Branch 2 7B 100yt [Exst] M B168.M £2.23 B0.00 an.1z 3an2
Main Branch 2 1.44B 1007 B2 +80 B248.10 £1.23 80.03 2014 303
Man Branch 2 2 398 1 00t [Exst] M B158.00 B .72 78.68 79.87 443
Wan Branch 2 2.39E 100y B +B0 E248.10 B1.72 7871 79.90 441
Man Branch 2 1.344 1 00yt [Exast] W B158.M B1 59 TB.58 7387 7R.7E 441
Wan Branch'2 3 244 100-yr ex +80 BE248.10 E1.549 7E.B5 7342 7831 4735
Wan Branch 2 3,205 1 00yt [Exst] B150 00 Bi.47 76.52 7416 7604 10:13
Wain Branch 2 2205 1 D0yt 480 B248.10 B1.47 7659 7322 FRE 1013
Wan Branch 2 e 1 00yt [Exist] M B150.00 B1 28 7601 7108 76491 7 61
Main Branch 2 26T 100yt = +80 B248.10 B1.28 TEOT 714 7698 7 A5
Wan Branch 2 7111 1 00yt [East) M B150, 00 B1.08 7467 7584 ]
Wzin Branch 2 2111 100y e 480 B248.10 E1.08 T4.72 75.75 815
Wan Branch 2 2061 0y [Esstl W BiER 00 E] A7 7381 7433 678
Wain Branch 2 2.0451 1 00yt e +80 B248.10 F0.87 TaES 74.37 (i ]




HECRAS Plan FEC Exnsting (Cortinued)

Feach River 53 Prafile [ Total Min ChEl W5, Elew CrtYs. E.G.Elev el Chnl
[cf=) i) Ly ity it} {fis]

{iain Branch 2 | =37 1 O0kyr [Exast) M H158.00 H1.70 13.55 G 46 T3 BB 2H8
|I'l'lain Branch 2 1987 1 00T e +H0 2243 10 B1.70 73.59 GE 49 T3 283
[ ain Branch 2 | B35 | DiHyr [ExistiM A154.00 w52 73.40 fifi 43 Ta48 739
Ih'laii'l Branch 2 | =35 1 00yt e +HD A249.10 Bl 52 T3.44 fifi 36 T3.53 240
|

Ir-.'lzin Branch 2 | BT84 100 [EXS M 153.00 F0.34 14.27 b 549 T4.36 2431
|h‘|ain Hranch 2 1 5878 1 OOy E2c +HD 32439 10 Ed.34 T73.31 fifi 56 T340 232
[rézin Branch 2 | 225 1 DDy (Existy W 4152.00 .13 71.83 G7.39 73.15 455
[ndain Branch 2 I 525 100y ex 80 A243 10 6113 7286 H7 42 T3.18 4458
|Main Branch 2 | 83 1 D0uer [Exizty M H153.00 H1.05 121.54 .74 318
|Ma|n Branch 2 1.183 100yt B2 450 2243.10 B 105 12.82 T1.TH 318
|I'~'la|n Branch 2 17138 100t [Exsty M 815800 0] 37 12.50 T 303
|Ma|n Branch 2 17138 1 OOyt B3¢ +HD 4244 10 = 12.53 T2 .EH .05
|Main Hranch 2 1 E34 1 004 [Exasty W 3153.00 8.1 12,25 T2 4R 371
|ma|n Branch 2 | 33 1 00y B +HO H243.10 21 11,28 7144 373
|h'|aii-| Branch 2 | B34 1 Dl [Exdsty M 41543 00 53 50 71 68 i 48 71 BA 434
Ir-.lzln Branch 2 1 B34 1 00T Ex 4HH0 3248.10 £4 .60 T1.71 EE &0 T2.01 443
[ zin Branch 2 2 1 Oy [Exasty W 315800 B 71683 Ge 17 7178 340
ivain Branch 2 | E12 1 OOyt e +HD 4249.10 B T1.85 5,14 T1.ED 313
| 3in Branch 2 1512 100 [Exsti M 3153.00 .20 11.289 G5 43 T 44 314
|Ma|n Branch 2 1 512 1 00 g +H0 2249 10 3.0 71.30 H& a5 T1 48 317
|M ain Branch 2 1480 100yt [Exsty W 3158.00 £4.05 11.25 G374 1.4 237
[t ain Branch 2 1 4810 1 OCLir gs +HDO 4249 10 54 04 71.27 B3 78 T1.86 .39
|

|h'|=ain Branch 2 | 435 1 D0yt [Exizty b d154,00 53 05 11.20 G385 71,26 205
IMain Branch 2 1 435 1 D0 B 450 224310 £4 .05 71.21 R3 57 T1.2H 207
|

|I'~'|aln Branch 2 (RE:D] 1 00yt [Exst) M a1g3.00 Ed 64 T1.00 71,16 ai7
|h'lain Branch 2 | 338 1 D0y e3¢ +HO 4243 10 k3 84 .M AT 320
|

|Main Branch 1 1322 100yt [Exist) b 47700 Ea.57 70.34 3,24 TO.BB 259
[ ain Branch 1 |32 1 00y e +80 362 40 857 .90 6330 T1.00 280
|Ma|n Branch 1 |89 100y [Exist) M av97.00 3 .41 177 .91 3.00
[d ain Branch 1 1293 1 00y e +A0 AE.40 5443 1078 T .82 il
|

[rdain Branch 1 | G 1 Dyt [Existy a787.00 53 30 70860 077 FEE
|I'f|ain Branch 1 1248 1 00T £ +30 AE4 40 £8.30 10.81 T.7H 338
|

|Mzun BHranch 1 108 1 00yt [Easti M a797.00 8.13 10.47 .62 315
IM:ain Hranch 1 1 208 1 00y ene 80 AEXE 40 5813 T0.48 T B3 315
|

Ih‘lain Hranch 1 1.187 100k [Existy b a7aT 00 .13 70.37 T &5 340
|I'~'|:aln Branch 1 1187 100y Ex 40D 3B26. 490 E3.13 10.38 T ER 241
[Main Branch 1 | 157 1 00y [Existy M a7a7 00 B4 .00 .27 70 44 234




HEC-R&S Plan PG Existing (Contirued )

Feach River Sta Frofils 2 Total Min Ch El WS, Elew Crit WS, E.G.Ele¥ Wel Chnl
[efs) [t} [ft) it ift) [ftfe)
|k 3in Branch 1 1.157 100y e +40 B4 .40 4800 T0.24 TO45 3.38
{hzin Branch 1 1 116 1 OD-yr (Existy ary7.00 a7 88 T0.0d TO.24 4.02
M 3in Branch 1 1116 FODHyT e 480 BE26:40 f7.88 .0 T0.2E 4.03
| =in Branch 1 1.079 1 O0-yr (Erst) ATS7.00 4T 6B .91 TOLOR 310
|M ain Branch 1 1.078 1 00y e H10 JE24.40 4768 4.9 T0.07 2.10
|M ain Branch 1 1.020 100yt (EXEL) b a757.00 57 .56 .73 B3 BT 2.03
IMann Hranch 1 1020 | OOy e +30 BHA .40 67 6E £3.74 FEH.BB 3.03
|I'-'| an Branch 1 882 100y (Bt M B797.00 ar4av £3 .83 L=l 2.96
|M ain Branch 1 Hag 100y ex +40 BE 40 5747 B4 .63 E9.77 247
{Man Branch | B 1 00kyr (Exist) M A7ET.00 8731 .53 B9.66 340
Ih'l 3in Branch 1 a7 100y = +30 JE24 .40 5131 £ .53 EELER 231
Ih'l ain Branch 1 BoE 1 D0y (Exist) M aTe7.00 a7.05 Fd.14 542 .87
|I'-'Iann Branch 1 80/ 100y e +30 BEZ6 40 a7.05 (9.19 B4z 3.8
|M ain Branch 1 B9 1 O0byr (Exist) M B7E7.00 56 498 E4.94 E=.08 275
|h'l 3in Branch 1 .B29 1 00-yr e H10 JE2.40 o] .00 B0 2.75
[hzin Branch 1 B3 1 D0y (Exist) aT47.00 af .84 F3.34 E2.EB E.2E
i ain Branch 1 BO2 100 480 AE26.40 6B E3.35 F2.68 B.24
|t =in Branch 1 TES 1 DDy (Emist) M A797.00 4670 E3.09 FH.33 4.08
|M ain Branch 1 ThS 100 e +40 HEZG .40 56.70 .10 B34 408
{Main Branch | 2l 1 00yr Bz M A7ET.00 a6 62 g7.84 B3.02 a7
|h'| ain Branch 1 i 10Dy e +90 B4 40 A 62 BT84 FE:03 a7z
|I'-'| ain Branch 1 s 2} 1 00yr (E st i A797.00 6587 B7.7 BT B4 .01
I 3in Branch 1 E4H 1 OOy ex #4490 HEZG .40 5657 Bt.74 ET.BS 3.02
[Main Branch 1 BAS5 100y (Bt M A7E7.00 G623 a1.47 6775 2B
|h'| 3in Branch 1 it 1 00w e +H30 JE24 .40 a6.23 E7 .84 BT.76 2.ET
Ih'lain Branch 1 B0 100y (Exist) b a797.00 A6 18 B7.41 ] 237
|I'-'|3|r‘| Hranch 1 500 1 DD £ +90 HEA.40 G618 B7.43 BT48 237
Il'n'l ain Branch 1 ] 100yt (Exsty M BT97.00 a6.00 Br.0 B7.32 5,02
|I'-da|r| Branch 1 5EE 100y r e 440 HES .40 A6.00 B7.01 ET.33 .03
|h'lair1 Eranch 1 515 1 00yt EE =) ara7.00 a5 85 FA.74 E5.BE 3.85
|Ma|n Branch 1 EB16 100kt ex +80 BEZ6.40 a6 85 E5.80 FE&5.B6 2.85
||'-'I ain Hranch 1 467 1 00y (Existy A797.00 4585 E# 16 FE.55 5.69
|h'| ain Branch 1 A57 1 O0eyer et +H30 HEZS.40 55 85 BG.17 BS.5 S.EA
{rain Branch 1 3220 1 00y (EAst) M g7E7.00 51.70 5431 B4.57 4.47
Ih'l ain Branch 1 2220 1 OOy g +10 JE24 .40 51,70 .34 B 5B 4.37
|h'| ain Branch 1 1 894 1 00yt (Existr A7a7.00 5140 BE1.05 E3.2B 384
|I'|’|aln Branch 1 1854 1 OOy +30 AEZE 40 G140 E3 .06 £3.28 3.84




HEC-RAS Flan: PGC Eastng [Conbrued)

Reach River Sta Frofil £ Total Min ChE| WS Elew ik W E.G.Elex Wal Chal
Icfe] ] [ft) ] il [friz]
W& Branch 1 188 100y [ExlEt] M B787.00 5140 An.70 f144 828
Wain Branch 1 0189 1 00y e +50 BA26 40 5140 9.1 £ 44 330
Wan Branch 1 0142 1 00yt [Exdzt] ™ B797 00 47.00 58 56 5460 200
Man Branch | 01432 1 Oy ex +B0 HA26.40 47.00 5H 5T 54 Bl 1100
Man Branch | 14 100y [Ewizt] M g7a7v.00 4680 6. BB £1.08 £5.4 7149
Wzin Branch 1 014 100y e 45 BE26 40 45 BI 5560 H200 564 720
Wzin Branch 1 A137 1 D0yt (Exizt] B7497 00 39.00 48 40 49.16 702
Wan Branch | 1437 1 Oyt e 450 HA26 40 39.00 48.40 4917 703
Wizin Branch 1 0133 100yt [Exdst) M 8797.00 37,00 4767 47.64 132
Wzin Branch | 0133 100y e 480 HA26 40 37.00 47 &7 A7 B 132
Man Hranch 1 013 1 00yt [Exist) M BTET.00 2840 4758 41 18 47 60 048
Wzin Hranch 1 013 100yt e 450 A976 40 2940 47 &0 417 47 6 096
Wain Branch | a1l 100y [Exdst) M B7A7.00 29.70 47.58 3673 47 54 013
Wizin Branch 1 112 1 Oy e +HD HA26 40 2970 4758 3674 47 543 013
Man Branch 1 o1t 1 00yt [ExiST) M BTE7.00 24 40 4740 47 .86 347
Kzin Branch 1 011 100 e 450 0926 40 440 4740 47 56 348
Wigin Branch 1 0109 1 00yt [Exdzt) B797 00 A5.28 4747 a1 4743 150
Wan Branch | 1108 10ikyr ex +80 A6 40 2524 47 47 357 4749 140




