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Introduction 

In recent years, HRSD has received an increasing number of complaints 
from residents and locality staff regarding the condition of roads, 
sidewalks, drainage ditches, private property, damage to buildings, etc. 
within close proximity to active construction. This assessment provides 
evaluation of the potential construction related impacts to the 
surrounding area as well as monitoring and potential remediation 
strategies. 

Project Background 

The Providence Road Off-Line Storage Facility (PROLSF) is a pattially buried 5.2-million­
gallon storage tank to be constructed within the City of Virginia Beach's Woodstock Parle that 
will divert flow during peak events, store flow until system pressures subside, and return stored 
flows back into the HR.SD system. This facility is critical to the successful diversion of CETP 
flow to ATP during wet weather conditions and therefore, must be fully operational by June 
2021. The PROLSF will include a storage tank, pump station, control room and dry well. 
Specific work includes demolition of the existing site facilities, construction of buried and above 
grading piping, tank foundation and associated pile suppo1ts, incidental concrete work, site work 
and stormwater system improvements, instrumentation and control systems, HV AC systems, 
odor control systems, potable water systems, flushing/cleaning systems and all other incidental 
electrical, I&C ,structural work, park improvements and new skate park. The Design-Build team 
of Crowder Construction & Hazen and Sawyer were selected for this project. 
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1. Construction Impact Research and Evaluation
For the PROLSF, Preconstruction Assessment and Damage Mitigation evaluation was based
upon Section 11 ofHRSD's Design and Construction Standards dated January 2019. The
design-build team utilized a 4-phase construction activity approach as shown in Table 1.
Specific equipment assigned to each phase of work is further detailed in the phased construction
tables provided in Appendix A - Figure 1.1 through Figure 2

Table 1 

PHASE ACTIVITY DESCRIPTION 

Activities consist of installation of erosion and 
sediment control elements, sediment traps, tree 
removal, demolition of existing onsite structures, 

1 Excavation tank excavation and dewatering. 

Activities consist of pile driving for the tank 
2 Pile Driving foundation and continuous dewaterin2: ooerations. 

Activities consist of concrete placement for the tank, 
Tank & Utility installation of below ground utilities, restroom 

3 Construction facilities and playground components. 

Activities consist of backfilling of soils for tank and 
4 Backfill & Grading final grading. 

Construction impact research and investigations for this design-build project and related 
activities on the Woodstock Park site considered means and methods of the proposed work and 
was based on direct input from the Crowder team in combination with Hazen's design team's 
analysis of the following anticipated construction related impacts: 

• Noise Generation and Impacts from construction equipment such as dewatering pumps,
excavators, dump trucks, dozers, compactors and pile driving.

• Vibration Impacts from construction equipment such as excavators, dump trucks, dozers,
compactors and pile driving.

• Dewatering Impacts on Ground Structures and Settlement as they relate to the extents of
the cone of depression for the ground watering operations.

2. Risk Mitigation Analysis and Recommendations

2.0 Noise Generation and Impacts 

Noise Generation and Impacts were calculated using the Federal Highway Administration's 
(FHW A) Roadway Construction Noise Model (RCNM) version 1.1. The model predicts the 
noise generated at the identified receptors by applying related historic noise data associated with 
each piece of equipment. See Appendix B for detailed information related to the RCNM. Each 
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2.0.4 Noise Mitigation Recommendations

• Monitor and document baseline noise levels at three or more locations near the identified
receptor boundary during non-working periods.

• Monitor and document noise levels at the same receptor locations during the peak activity
period.

• Use a Type 2 / Class 2 sound level meter that meets or exceeds IEC 61672

2.1 Vibration Generation and Impacts 

Vibration impacts are anticipated due to use of heavy equipment and pile driving activities 
within the park adjacent to the residential properties to the East, Dominion Energy facilities to 
the North and 1-64 to the West. Vibration Generation and Impacts were analyzed based upon the 
Damage Assessment formula (shown below) for Quantitative Construction Vibration Assessment 
Methods noted in the Federal TransH Administration (FTA), Transit Noise and Vibration Impact 
Assessment (2006). 

PPVequip = PPVrefX (25/D) 1 -5 

where: 

• PPV(equip) is the peak particle velocity in in/sec of the equipment adjusted for distance

• PPV(rej) is the reference vibration level in in/sec at 25 feet

• D is the distance from the equipment to the receiver.

The formula predicts the vibration generated at the identified distance by applying related 
historic vibration data associated with each piece of equipment. Each construction phase was 
modeled based on the proximity of the construction activity identified in Table 1. Specific 
equipment for each phase/activity were provided by Crowder and combined within their 
respective areas of application to predict the vibration generated for each activity. See Appendix 
A Figure 2 for the tabular results of the vibration generation and impact analysis. 

2.1.1 Projected Vibrations Associated with Pile Driving 

When considering the suitability of a driven pile foundation, consideration should be given to the 
integrity of nearby structures. Due to the large amount of energy required to install driven deep 
foundations, vibrations of considerable magnitude are generated. These vibrations may affect 
nearby structures. These structures can, due to their proximity, be detrimentally affected by the 
construction unless proper protection measures are taken. In addition, experience has shown that 
these construction features will often lead adjacent property owners to conclude that damage to 
their property has taken place, even though none has occurred. Geotechnical analysis for the 
project site indicates that vibrations should only be considered an issue for structures within 200 
ft. of the pile driving activity. This conclusion is further supported by the vibration projections 
provided herein. Appendix A Figure 2 shows the extents of the 200 ft offset that represents the 
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area of projected impacts. See Section 2.1.3 for specific recommendations associated with the 
vibration analysis. 

2.1.2 Vibration Analysis Results 

A summary of the predicted vibration levels indicates that individual calculated vibration levels 
for the subject project range from 0.0001 PPV to 0.0677 PPV. The high-end vibration 
predictions are generated from the utility installation along the Eastern boundary of the project 
site and are primarily influenced by the Figure 2- Typical Vibration Sources and Sensitivities 

proximity to the receptor. While 
considered to be "strongly noticeable", 
vibrations at this level are considered to be 
"very safe to buildings". See Figure 2 for 
Typical Vibration Sources and 
Sensitivities.

2.1.3 

• 

Vibration Mitigation Recommendations

Prepare a vibration monitoring plan 
per specification section 02367. 
The plan shall include the 
following: 

o Photo documentation of the
condition of all site
structures that will remain
during construction, in
particular documentation of
the Dominion Energy
structures.
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o Monitor and document baseline vibration levels at three or more locations near
the identified receptor boundary during non-working periods.

• Monitor and document vibration levels at the same receptor locations during the peak
activity period.

2.2 Groundwater Dewatering Impacts 

Excavations within the footprint of the PROLSF storage tank and pump station will extend to 
depths of up to 29 feet below existing site grades, corresponding to ELEV -9 for a duration of 
approximately 12 months. Considering the depth of the excavation and the observed 
groundwater levels within the proposed tank and pump station footprint, significant dewatering 
operations are expected. Lowering the groundwater table during dewatering activities will result 
in an increase in effective stresses and may induce settlements of the soils underlying adjacent 
structures/pavements. Additionally, hydraulic compaction of predominately granular soils (e.g. 
SP, SP-SM, SM soils) and potential consolidation settlement is anticipated as a result of lowering 
the groundwater table. 
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2.2.1 Dewatering Analysis 

Griffin Dewatering, LLC (Griffin) was selected to analyze, design and provide the necessary 
dewater system for the PROLSF site. Griffin analyzed the dewatering for the excavations 
utilizing a series of analytical equations for estimating the flow from radial source in an 
unconfined aquifer (Thiem Equation). The radius of influence of the system was estimated using 
an empirical relationship developed by Sichati and Kryieleis. Results of the radius of influence 
analysis are depicted in Appendix A - Figure 3 as drawdown contour lines. 

2.2.2 Dewatering/Settlement Analysis 

Lowering the groundwater table during dewatering activities will result in an increase in 
effective stresses and may induce settlements of the soils underlying adjacent structures. 
Additionally, hydraulic compaction of predominately granular soils (e.g. SP, SP-SM, SM soils) 
and potential consolidation settlement are anticipated as a result of lowering the groundwater 
table. The elastic or immediate settlement of the granular subsurface soils, and consolidation 
settlement of the cohesive subsurface soils were analyzed for the projected 12-month 
construction/ dewatering period. The elastic settlement of the subsurface granular soils was 
evaluated by use of a semi-empirical strain influence factor proposed by Schmertmann and 

Hartman and the results of the Standard Penetration Tests. The cohesive soils are estimated to be 
over-consolidated with over consolidation ratios (OCR) of approximately 1.5 in the upper CLAY 
stratum and greater than 3 in the lower CLAY stratum. These OCR's were estimated based on 
similar soils within the site vicinity and limited laboratory testing (additional laboratory testing 
would be required to substantiate these values). The total settlement magnitudes were calculated 
at the 18-, 12-, 6-, and 2-foot groundwater drawdown contour lines depicted in the estimated 
total settlement table in Appendix A - Figure 3. 

2.2.3 Dewatering Mitigation Recommendations 

• Place settlement monuments for tracking elevation changes and monitor/document at
regular intervals.

• Should settlement become evident contractor should develop a plan for remediation of
estimated total settlement related to dewatering.
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2.3 Odor Impacts -  

2.4 Dust Impacts -

Insert finding and recommendations

Insert finding and recommendations
















































































