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HYDROGEOLOGIC BASELINE REPORT 
ECHOWATER PROJECT – FLOW EQUALIZATION 

SACRAMENTO REGIONAL COUNTY SANITATION DISTRICT 

1.0 INTRODUCTION 

1.1 General 

Shannon & Wilson, Inc. (S&W) prepared this Hydrogeologic Baseline Report (HBR) for the 
Flow Equalization Project (FEQ).  The FEQ is one of the North Area Projects to be constructed 
as part of the EchoWater Project at the Sacramento Regional Wastewater Treatment Plant 
(SRWTP) in Elk Grove, California (Figure 1).  In addition to the FEQ, the North Area Projects 
include the Biological Nutrient Removal and Primary Effluent Pumping Station (PEPS) projects, 
and the Nitrifying Sidestream Treatment project (Figure 2).  HBRs will be prepared for these 
other North Area Projects at a later date.  The FEQ will include earthwork and excavations 
below the groundwater table that will require temporary construction dewatering to control 
groundwater inflow, reduce instability and erosion of the side slopes, and reduce hydrostatic 
pressures and subgrade instability.  

1.2 Location and Setting 

The SRWTP site encompasses approximately 900 acres and is located about 7 miles south of 
downtown Sacramento (Figure 1).  The property is situated on a low-relief upland with a natural 
ground surface elevation of about 110 to 115 feet based on plant datum.  The Sacramento 
Regional County Sanitation District (SRCSDS) uses a local plant datum, which is the National 
Geodetic Vertical Datum of 1929 plus 100 feet.  All elevations used in this HBR are based on 
plant datum.  The SRWTP is bounded to the west, north, and east by a topographic low occupied 
by Beach Lake, Morrison Creek, and Laguna Creek, which drain to the Sacramento River about 
1 mile to the west.  The site extends to Laguna Boulevard in the south. 

1.3 Hydrogeologic Baseline Report (HBR) Purpose 

This HBR is issued as part of the Contract Documents, along with the dewatering technical 
performance specification (Section 31 23 19 Dewatering).  The Contractor should be aware that 
Section 31 23 19 Dewatering will take precedence over the HBR.   

The HBR provides contractual representations of groundwater elevations for bidding purposes.  
Contractual representations in the HBR, referred to as “baselines,” are derived from geologic, 
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geotechnical, and hydrogeologic information and analyses.  The baseline groundwater elevations 
provide a basis for the determination of differing site condition claims associated with 
construction dewatering of the various FEQ facilities. 

The HBR was prepared based on the geometry and physical locations of the structures in the 
Contract Documents.  Baseline statements included herein are not applicable to changes in the 
design elevation or locations of the structures or changes that may be proposed by contractors. 

The Contractor, in its use of this HBR, should review the following Reference Documents:  

 Geotechnical design report for the Biological Nutrient Removal facility (S&W, 
2014a), 

 Geotechnical design report for the Flow Equalization facility (S&W, 2014b), 

 Geotechnical design report for the Nitrifying Sidestream Treatment facility (S&W, 
2014c), 

 Geotechnical design report for the Flow Equalization – Additional Elements (S&W, 
2014d), and 

 Groundwater modeling report (S&W, 2014e), which documents the numerical 
modeling analyses and assumptions that provide the basis for this HBR. 

The Contractor must not use the HBR baselines in isolation for the planning or performance of 
any aspects of its work, including but not limited to means, methods, techniques, sequences and 
procedures of construction, and safety precautions to be employed by the Contractor.  The 
Contractor must undertake its own independent review and evaluation of the Contract 
Documents and Reference Documents.  The Contractor must perform its own dewatering design 
and develop its own dewatering system. 

1.4 Flow Equalization Project 

The FEQ (Figure 3) comprises upgrades to and expansion of existing emergency storage basins 
(ESBs) to increase storage capacity.  The SRWTP currently utilizes a series of five existing 
ESBs, designated A through E.  ESBs A through D are connected by overflow structures.  The 
ESBs are used to equalize wastewater flows at the SRWTP during wet-weather conditions and 
diversion situations.  Work performed as part of the FEQ will affect ESB-A, ESB-B, ESB-C, and 
ESB-D.  The existing, unlined basins ESB-B and ESB-C will be deepened and lined to provide 
increased storage capacity and flexibility in equalizing flows.  These two basins will be deepened 
so that the finished grade will be about 7 feet below the existing basin floor elevation.  The 
basins will be lined with roller-compacted concrete on the bottom and reinforced shotcrete on the 
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side slopes.  An underdrain system will be installed beneath the liner to prevent hydrostatic 
uplift.  ESB-C will be partitioned with subdividing berms to create three separate storage basins. 

Currently, ESB-A, ESB-B, and ESB-C drain by gravity through the ESB-A drain structure, 
which connects to the City Interceptor through a raw sewage pipe.  This drain connection will 
remain, and a new drain pipeline will be installed to allow draining ESB-B, ESB-C1, ESB-C2, 
and ESB-C3 individually.  Ancillary facilities for this project will include an Underdrain 
Pumping Station, a Washdown Pumping Station, a Flow Through Diversion structure and an 
ESB washdown system consisting of water monitors.  The assumed excavation subgrade 
elevations for the FEQ structures are listed below.  Groundwater will need to be below the 
subgrade elevations during construction, as specified in the Dewatering Specifications. 

 Return Flow Structure – elevation 79 feet 
 Washdown Pump Station – elevation 97 feet 
 Flow Through Diversion Structure – elevation 75 feet 
 Underdrain Pump Station – elevation 76 feet 
 Four Inlet/Outlet structures for ESB – elevation 82 feet 

The finished grades of ESB-B and ESB-C liners will vary between about elevations 97.5 feet and 
elevation 100 feet.  The excavation subgrade elevations for construction of the ESBs are 
assumed to be about 2 feet deeper (elevations 95.5 and 98 feet). 

1.5 Hydrostratigraphy 

The local surficial geology consists primarily of Pleistocene alluvium of the Riverbank 
Formation and younger Holocene floodplain deposits.  The local hydrogeologic conditions 
consist of a shallow, unconfined aquifer (termed the Shallow Saturated Zone [SSZ]), a fine-
grained aquitard, and a deeper confined aquifer (known as the First Aquifer).  The SSZ is 
typically unconfined, whereas the First Aquifer is confined.  The thickness and elevation of these 
units vary across the site.  The Contractor should anticipate most of the excavations will extend 
into the SSZ and locally into the aquitard. 

2.0 GROUNDWATER BASELINES  

Table 1 presents the baseline groundwater elevations for the FEQ structures for four hydrologic 
conditions described below.  The Contractor should rely on these baseline groundwater 
elevations in developing its bid.  Baseline groundwater elevations for each hydrologic condition 
are for either wet, dry or both construction seasons.  These seasons are defined as follows: 
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 Wet construction season – from November 1 through April 30.  On average, 90 
percent of the annual precipitation occurs during this period.  

 Dry construction season – from May 1 through October 31. 

The four hydrologic conditions are defined below.  These hydrologic conditions are not 
baselines, but are the basis for establishing the baselines. 

 Normal site and hydrologic conditions (for wet and dry construction seasons): 

― No effects from the construction; that is, they reflect groundwater elevations 
that would be present without temporary construction or permanent dewatering. 

― No changes in infiltration resulting from construction activities. 

― A wetter-than-average precipitation year, with a total annual amount of 
23.5 inches (as measured at Sacramento Airport).  Precipitation recorded at 
Regional San’s on-site climate station will be used to establish precipitation 
conditions during construction. 

 10-year storm event condition (for the wet construction season only) is based on 
Normal conditions defined above and the following three coincident hydrologic 
events during the wet construction season and lasting six days: 

― A peak Sacramento River stage of elevation 123.1 feet (as recorded at the U.S. 
Geological Survey’s gauge at Freeport #11447650; Figure 1). 

― A peak Beach Lake stage of elevation 112.1 feet (as recorded at the Regional 
San’s permanent gauge, located southwest of the FEQ area; Figure 3). 

― Regional San discharging stormwater to two sets of detention basins C1-1 and 
C3-1 (shown in Figures 4 and 5). 

 ESB “thermal” wastewater diversion event condition (for the dry construction 
season only) is based on Normal conditions defined above and Regional San using 
basin ESB-C2 for emergency storage of wastewater for a period of three days. 

 ESB “wet” wastewater diversion event condition (for the wet construction season 
only) is based on Normal conditions defined above and Regional San using basin 
ESB-C2 for emergency storage of wastewater for a period of three days. 

Table 1 presents the baseline groundwater elevations.  Figures 4 and 5 illustrate in plan view the 
baseline groundwater elevations for the wet and dry seasons, respectively, for Normal site and 
hydrologic conditions. 

Section 31 23 19 Dewatering of the technical specifications defines the target dewatered 
groundwater elevations for FEQ construction dewatering.  As such, the target elevations 
provided in Table 1 are approximate and are for informational purposes. 
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TABLE 1
BASELINE GROUNDWATER ELEVATIONS FOR FEQ

SHANNON & WILSON, INC.

10-year Storm 
Event

ESB Thermal 
Diversion

ESB Wet 
Diversion

ID Easting Northing Wet Season 3 Dry Season 4 Wet Season Dry Season Wet Season
ESB-B Inlet/Outlet 82 ESB-B_I-O 2,153,124    287,141    100 98 101 99 100
ESB-C1 Inlet/Outlet 82 ESB-C1_I-O 2,152,637    287,112    101 99 102 100 102
ESB-C2 Inlet/Outlet 82 ESB-C2_I-O 2,151,721    287,113    102 100 103 105 107
ESB-C3 Inlet/Outlet 82 ESB-C3_I-O 2,150,921    287,115    103 100 104 105 106
ESB-B Basin NA ESB-B 2,152,757    287,656    102 99 103 101 102
ESB-C1 Basin NA ESB-C1 2,151,828    287,950    103 100 104 105 107
ESB-C2 Basin NA ESB-C2 2,151,038    288,003    103 100 105 106 108

ESB-C3A 2,150,606    287,936    104 100 105 104 106
ESB-C3B 2,149,807    287,260    104 101 106 102 105

Underdrain Pump Station 76 UPS 2,151,779    287,436    102 100 103 107 107
Washdown Pump Station 95 WDS 2,150,717    286,337    102 100 104 102 103
Return Flow 77 RFS 2,153,147    286,949    100 98 100 99 100
Flow Through Diversion 75 FTDS 2,150,874    285,943    102 100 103 102 103

84in-W 2,150,986    286,988    103 100 104 105 106
84in-C 2,151,737    287,017    102 100 103 105 106
84in-E 2,153,015    286,988    100 98 101 99 100

Notes:
ESB - emergency storage basin
1 - for reference purposes only, not a baseline elevation
2 - see Figures 4 and 5
3 - see Figure 4
4 - see Figure 5
Coordinates use State Plane NAD27 California system
NA - not applicable

84-inch Pipeline

ESB-C3 Basin

Baseline Groundwater Elevation (feet)

FEQ Structure Normal Conditions
Baseline Reference Point2

Target Dewatered 
Groundwater 

Elevation (feet)1

NA

82

52-1-00503-010-R1_T1
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SHANNON & WILSON, INC. 
Geotechnical and Environmental Consultants 

 

 

 

 

Attachment to and part of Report  52-1-00503-010 
  
Date: November 24, 2014 
To: Ms. Christina Brown, P.E., PMP 
 Sacramento Regional County Sanitation 

District 
  
  

  
 

IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL/ENVIRONMENTAL  
REPORT 

 

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS. 

Consultants prepare reports to meet the specific needs of specific individuals.  A report prepared for a civil engineer may not be 
adequate for a construction contractor or even another civil engineer.  Unless indicated otherwise, your consultant prepared your report 
expressly for you and expressly for the purposes you indicated.  No one other than you should apply this report for its intended 
purpose without first conferring with the consultant.  No party should apply this report for any purpose other than that originally 
contemplated without first conferring with the consultant. 

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific 
factors.  Depending on the project, these may include:  the general nature of the structure and property involved; its size and 
configuration; its historical use and practice; the location of the structure on the site and its orientation; other improvements such as 
access roads, parking lots, and underground utilities; and the additional risk created by scope-of-service limitations imposed by the 
client.  To help avoid costly problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report 
may affect the recommendations.  Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of 
the proposed project is changed (for example, if an office building will be erected instead of a parking garage, or if a refrigerated 
warehouse will be built instead of an unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation, 
or configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified; (4) when 
there is a change of ownership; or (5) for application to an adjacent site.  Consultants cannot accept responsibility for problems that 
may occur if they are not consulted after factors which were considered in the development of the report have changed. 

SUBSURFACE CONDITIONS CAN CHANGE. 

Subsurface conditions may be affected as a result of natural processes or human activity.  Because a geotechnical/environmental report 
is based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose 
adequacy may have been affected by time.  Ask the consultant to advise if additional tests are desirable before construction starts; for 
example, groundwater conditions commonly vary seasonally. 
 
Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also 
affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report.  The consultant should be kept 
apprised of any such events, and should be consulted to determine if additional tests are necessary. 

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken.  The data 
were extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions.  The actual 
interface between materials may be far more gradual or abrupt than your report indicates.  Actual conditions in areas not sampled may 
differ from those predicted in your report.  While nothing can be done to prevent such situations, you and your consultant can work 
together to help reduce their impacts.  Retaining your consultant to observe subsurface construction operations can be particularly 
beneficial in this respect. 
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A REPORT'S CONCLUSIONS ARE PRELIMINARY. 

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions 
revealed through selective exploratory sampling are indicative of actual conditions throughout a site.  Actual subsurface conditions can 
be discerned only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide 
conclusions.  Only the consultant who prepared the report is fully familiar with the background information needed to determine 
whether or not the report's recommendations based on those conclusions are valid and whether or not the contractor is abiding by 
applicable recommendations.  The consultant who developed your report cannot assume responsibility or liability for the adequacy of 
the report's recommendations if another party is retained to observe construction. 

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION. 

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a 
geotechnical/environmental report.  To help avoid these problems, the consultant should be retained to work with other project design 
professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of 
their plans and specifications relative to these issues. 

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT. 

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), field test 
results, and laboratory and/or office evaluation of field samples and data.  Only final boring logs and data are customarily included in 
geotechnical/environmental reports.  These final logs should not, under any circumstances, be redrawn for inclusion in architectural or 
other design drawings, because drafters may commit errors or omissions in the transfer process.   
 
To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete 
geotechnical engineering/environmental report prepared or authorized for their use.  If access is provided only to the report prepared 
for you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for 
whom the report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was 
prepared.  While a contractor may gain important knowledge from a report prepared for another party, the contractor should discuss 
the report with your consultant and perform the additional or alternative work believed necessary to obtain the data specifically 
appropriate for construction cost estimating purposes.  Some clients hold the mistaken impression that simply disclaiming 
responsibility for the accuracy of subsurface information always insulates them from attendant liability.  Providing the best available 
information to contractors helps prevent costly construction problems and the adversarial attitudes that aggravate them to a 
disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 

Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design 
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants.  To help prevent this problem, 
consultants have developed a number of clauses for use in their contracts, reports and other documents.  These responsibility clauses 
are not exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that 
identify where the consultant's responsibilities begin and end.  Their use helps all parties involved recognize their individual 
responsibilities and take appropriate action.  Some of these definitive clauses are likely to appear in your report, and you are 
encouraged to read them closely.  Your consultant will be pleased to give full and frank answers to your questions. 
 
 
 The preceding paragraphs are based on information provided by the 
 ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 
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