Re-Store’N Station — Phase Il - Water Usage Analysis dated 12/8/2015

1. Water usage for existing development (Phase |):

a.

Attached is the Commissioning Report — Water and Wastwater Systems for TM55B — 1 done
by Old Dominion Engineering dated Feb 2, 2015. It states that for period Sept 12, 2014 to
October 23, 2014, the average water usage was confirmed to be 204.4 gallons per day. For
period October 23, 2014 to January 28, 2015, the average water usage was confirmed to be
243.4 gallons per day. The usage during the commissioning of the septic system reflects the
first few months of the store opening. This period had |less than the ultimate anticipated
customer activity but does provide confirmation of the flows that were treated at that time.
This report also provides the instructions for reading the water meter. After 6 months, the
store achieved the anticipated customer activity.

Attached is the water meter log sheets for the period 9/9/2014 through 12/1/15 which is a full
year ( 52 weeks) plus 9 weeks into the second year of data. The actual readings are
provided with the date of the reading. Written in the right side margin is the actual gallons per
week/ gallons per day. The first 26 weeks of operation (9/9/14-3/10/15) average was 250
gpd. The second half of the year of operation (3/17/15-9/17/15) average was 408 gpd. The
first 9 weeks of the 2™ year of operation average was 232 gpd.

Analysis of actual Phase | data: In the months of June and July 2015, there was a seven
week period (6/9 — 7/21) of higher meter readings. It was determined that the uninformed
employees had been washing the sidewalk with the water house instead of broom cleaning as
should have been done. Once this was corrected, the meter readings reflected water usage
in the more normal range of 346 to 400 gpd. For purposes of this analysis, the higher
average of 408 gpd is being used without factoring in the most recent couple month with the
average of 232 gpd. All of this information does prove that the existing development can
operate at a fraction of the water allowed for this site. The actual water usage is in the range
of 25 to 14% of 1,625 gpd.

FUTURE ANALYSIS: For purposes of this analysis, the higher average of 408 gpd is being
used which is 25% of the allowable water usage of 1,625 gpd. This leave 75% or 1,217 gpd
available to serve the Phase Il expanded development.

A. The existing water usage for the 2,775sf convenience/retail store is proven with meter

reading data (see above). The Phase Il expansion water usage projections are presented
below. It should be noted that calculations below may not completely reflect the high
efficiency toilets (HET’s) with 1.28 gallons per flush and the urinals flushes of 0.1 gallons per
flush that are have been and will be installed. The two stage flush toilets now available even
offer a greater measure of water conservation and will likely be installed in the 6 restrooms
required by code (1 each tenant unit — 1% floor, 1 retail auto, 1 auto shop, 2/3 to serve the 2™
floor office space - total 6). In addition as typical in any commercial restroom (As in the
County Office Bldg), the use of electronic auto timers valves on the hand wash sinks which
provides a 3 — 6 second flow for hand washing saves even more water. Therefore, these
calculations are higher than the anticipated water use so conservative. For instance the
additional space being added to the existing convenience store that will increase the square
footage from 2,775 sf to 5,497 sf will be served by the existing restroom facilities. Therefore,
minimal additional water usage is anticipated. Regardless the new space is counted below in
both calculations.

B. The analysis below is based upon two different design manuals:

1. USEPA Onsite Wastewater Treatment Systems Manual -
Table 3 — 4 (attached) This table incorporates the effect of the 1994 EPA Act that
limited toilets to 1.6 gpf — see note below the table.




The most applicable category now that the site wiil have convenience/retail, office, tenant
rental spaces, and auto shop repair- the Shopping Center category reflects a mixture of uses. The
category uses the number of employees (occupants) which is a reasonable basis for this type analysis.

The tabie indicates a volume of 10 gpd per employee and 2 gpd per parking space to calculate the
projected wastewater capacity flow rates for commercial sources = water consumption.

USE EMPLOYEES

CONVENIENCE/RETAIL EXISTING OPERATIONS Included in meter data
ADD FOR DRIVE THRU 2

RETAIL TENANT SPACES 2 PER RENTAL STORE X 2 4

AUTO RETAIL 2 COUNTER PEOPLE 2

AUTO REPAIR SHOP 4 MECHANICS 4

OFFICE USE — 9,175S5F x .8 1 EMPLOYEE/200 NET SF 37
Total employees 49

CALCULATE WATER USAGE: 49 Employees x 10 gpd/employee = 490 gpd
106 spaces x 2 gpdfspace = 212 gpd

The projected water usage based upon employees in Phase Il is 702 gpd.

Peak usage for Phase | is 534 gpd added to this projection = 1,236 gpd. This is only 76% of the 1,625
opd allowed. Using the average of 408 gpd the projected is 1,110 gpd or 68% of the allowable 1,625

gpd.

2. Second approach using Virginia Department of Health 12 VAC 5-690.Waterworks
Regulations —Capacity of Water works states the design capacity “shall exceed the
maximum daily water demand of the system”. This table incorporates a safety factor to
meet this requirement. Page with table is attached. This regulation was adopted well
before 1994 (around 1980) and has not been updated from when toilets used 3.5, 5, 7

gallons per flush (gpf).

Shopping Centers, per 1,000 sf of ultimate floor area usage is 200 — 300 gpd.

Service Stations, per vehicle served — 10 gallons

To calculate the Shopping Center ultimate floor area = net usable area 0.80 factor is used.

To adjust the water usage to take into account that these water consumption rates were adopted in
1980. The 1994 EPA Act federal regulation limited the amount of water per flush for toilets to a maximum
of 1.6 gpf or 1.28 gpf for HET's (high efficiency toilets). When comparing the medium older flush toilet
water volume of 5.0 gpf to the HET of 1.28 gpf — the HET uses 25.6% of the water consumption. (No
adjustment is being made for the modern urinals which use 0.1 gpf when water consumption was 1.0
gpf which saves 90% on water usage)

Therefore, the 10 gpd per vehicle adjusted for installing HET’s will be 2.56 gpd.

The shopping center consumption of 200 — 300 gpd is adjusted to be 51.2 — 76.8 gpd.

Shopping center including office | 12,818 X 51.2 -76.8/1,000SF 656 gpd — 984 gpd

and retail is a total of

16,022 SF X .8 to get ultimate
floor area =12,818 sf
(excludes auto shop & tire)

Auto repair shop 4 bays x .5 car/hr x 8 hrs/day 41 gpd
= 16 cars per day x 2.56 gpv
TOTAL GPD RANGE OF 697 — 1025 GPD

The peak usage of Phase | is 534 gpd added to this range = 1231 - 1559 gpd
This is 93 to 96% of the 1,625 gpd allowed. Using the average of 408 gpd the projected is 1,105 - 1433

gpd or 68% - 88% of the allowable 1,625 gpd.




In conclusion, both the USEPA and the Virginia Department of Health, Waterworks Regulations provide
a reasonable basis for analysis and both include a safety factor for the design of wastewater systems.
The results based upon these calculations for the Phase |l expansion are fairly close. Using the
USEPA manual — the average is 68% of the allowable 1,625 gpd. Using the VDH manual, the average is
68 — 88% of the allowable 1,6245 gpd. Both converge at the 68% level with the VDH manual (which is
the most out of date) giving a range. Therefore, the projected water usage is approx. 1,110 gpd or 68%
of the 1,625 gpd allowed.

It should be acknowledged that water conservation is both an important environmental concern and cost
saving measure and all new plumbing fixtures are subject to the USEPA regulations to reduce water
consumption. The property owner in this case is very aware of the mandate to operate under the limit
of 1,625 gpd which is all the system can physically withdraw from the well with the flow device limitation
in place. The water withdrawal cannot be exceeded. These projections are to confirm that it is
reasonable to allow for this property to be developed as proposed and not exceed the by-right limit for
HC use inthe rural areas of 400 gallons per day per acre limit.

Attachments:

Water meter reading log — 3 sheets
USEPA design Manual sheet — 1 page
VDH design Manual sheet — 1 page



Old Dominion Engineering
February 2, 2015

Jeff Sprouse
Jeftries 11, LIL.C
P.O. Box 910
Crozet, VA 22932

SUBJECT: TM 55B-1 - COMMISSIONING REPORT - WATER AND
WASTEWATER SYSTEMS

Property: TM 55B-1, 6099 ROCKFISH GAP TPKE Crozet, VA 22932 4.06 Acres

The convenience store started operations at the end of third quarter 2014. The
wastewater treatment system was commissioned and started up from September 12, 2014
until October 23, 2014. Multiple visits were made to test and adjust the system during
that time period. Process treatment systems had to be optimized to compensate for the
lower influent wastewater flow rates from the store to keep effluent limits within permit
guidelines and ensure plant survival in the recirculating vegetative gravel filter. Despite
the lower flow rates encountered all systems operated within effluent tolerances.

The VDH permitted effluent strength limits are:
e BOD;s <30 mg/l
e TSS <30 mg/l
e TN <25.5mg/l

Fourth quarter sample results were all within compliance:
e BOD; <2 mg/l
s TSS=2mg/l
e TN =3.68 mg/l

The fourth quarter inspection report and sample results have been submitted to VDH. A
copy of the Field Abbreviated Inspection Certification is provided.

The VDH mandatory monitoring requirements of the system are:

e Quarterly Inspections
o The next inspection is due first quarter 2015

e Once per Year Sample for BODs, TSS, and TN
o The next round of compliance samples are due fourth quarter 2015

Water Usage

The water usage was monitored during the commissioning period (September 12, 2014 to
October 23, 2014). The average water usage during that time was 204.4 gallons per day.



It would be anticipated that peak water usage would exceed the average water usage.
However, both the wastewater system and water system have flow equalization
components which serve to dampen the withdrawal of water from the aquifer and the
ultimate release of treated effluent back into the soil.

To obtain a longer term view of the water usage we read the water meter again on
January 28, 2015. The average water usage from the end of the commissioning period
(October 23, 2014) to January 28, 2015 was 243.4 gpd. It is recommended to have the
staff read the water meter once per week to develop long term weekly averages of water
usage. A water meter reading guide and log sheet template is attached for your use.

The letter serves to confirm that the water usage (and withdrawal) is less than the
maximum permitted amount of 1,624 gpd.

Sincerely,

/

Michael Craun PE

Old Dominion Engineering
2036 Forest Drive * Waynesboro, VA 22980
PHONE (540) 942-5600 » FAX (540) 213-0297



Meter Reading Guide
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Water Meter Log
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Water Meter Log
T™ §5 B-1
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Table 3-4. Typical wastewater flow rates from commercial sources™”

Flow, galionsiunitiday Flow, Wars/unitidey
_Fooity Unit Range Typical Range _Typics!
Almort Passenger 2-4 3 8-16 "
Apariment hovee Porgon 40-80 50 150-300 190
Aulomobile semvice station’ Vehicla seved B-15 12 30-57 45
Empioyee 915 13 H-57 48
Bar Customa- 1-5 3 4-18 1
Employea t0-16 13 38-61 48
Boarding house Person 2660 40 05-230 150
Department store To#et room 400-600 500 1,500~2,300 1,900
Empioyes 815 10 90-57 28
Hetel Guast 40-60 50 150~230 190
Employee 8-13 10 30-48 3
industiial puilding (senfary wasts oniy) Employee 7-16 13 2561 43
Laundhy {self-sarvice) Maching 450-850 550 1,700-2.500 2,100
Wash 45-55 50 170-210 160
Office Employee 716 13 26-61 49
Public levatory Lissr 3-8 5 11-23 19
Restaurant (with toliet) Meai 2-4 3 B-15 11
Corvenione Cusiomer 8-10 g 30-38 H
Short order Cusiomer k) 6 11-30 23
Barcockiail iounge Cusiomer 2-4 3 8-15 1
Employee 7-13 10 2649 38
Parking space -3 2 411 8
———Ten Seat 24 a 8-15 11

* Soma sysigms aerving mom than 20 paople might be mguisted wnder LSEPA's Class V Underground insectian Cordrol (UIC) Progmm. See
It/ opa.gosiicaiewaiecyiohimi lor mots information.

* Thess deta incomoraie 1he efiect of fayres compiying with the U.S. Enargy Policy Acl (EPACT) of 1994.

‘ Disposal of suiomotive wastes via subsurface westewalr infilkabon sysiena is banned by Class V UIC raguations fo prolect ground water. See
http/fwww.opa pov/siwatoniuichimi tor mors informaion.

Source: Crites and Tchobanogious, 1998,

3.3.3 Varlabiiity of wastewater flow Figure 3-3. Dally indoor water use patiern for single-family residence
Variability of wastewater flow is usually character- N R

ized by daily and bourly minimars and maximum S SR o o WATER BOLTENER
flows and instantaneous peak flows that occur - BATH F/SHOWER O -OTHER

during the dey. The intermittent occurvence of
individual wastewater-generating activities can
creave lasge variations in wastewater flows from
residential or noaresidential establishments. This
variability can affect gravity-fed onsite systems by
potentially causing hydraulic” overioads of the
system during peak flow conditions. Figure 3-3
illustrates the routine fluctuations in wastewater
flows for a typicel residential dwelling.

TIME COF DAY

Wastewater flow can vary significantly from day to
day. Minimmm hourly flows of zero are typical for Source: University of Wistcasin, 1978

USEPA Onsite Wastewater Treatment Systoms Manua! 37

(LS EPA
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Revised December 14, 2006
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The following shall be considered when selecting processes to achieve treatment 0]
goals: 4|

A. The quality and variability of the source water.
B. Possible future changes in the quality of the source.
C. Water quality goals, including the growing desire of the public for better water.

D. When removal of contaminants for which BAT has been specified is necessary,
processes classified as BAT.shall be employed.

E. When treatment technique requirements have been established in lieu of MCLs,

Virginia Department of Health
12 VAC 5-590, Waterworks Regulations

ad
\\J;*} processes specified by such requirements shall be employed.
<

F. POE or POU devices shall not be utilized for long-term compliance with PMCLs.
Such devices may be considered for short term, interim use, as a condition of a
variance or exemption issued by the commissioner.

12 VAC 5-590-690. Capacity of waterworks.

LL The _design ﬁgaci% of the waterworké shall exceed the maximum daily water
demand of the system. Waterworks shall normally be designed on the following basis of

water consumption. If deviations are made, they shall be based on sound engineering
knowledge substantiated in the designer's report and approved by the division.

A. Daily water consumption rates (annual daily water demand):

Dwellings, per person 100 gpd

High schools with showers, per person 16 gpd
Elementary schools without showers, per person 10 gpd
Boarding schools, per person 75 gpd
Motels at 65 gallons per person, minimum per room 130 gpd
Trailer courts at three persons per trailer, per trailer 300 gpd
Restaurants, per seat 50 gpd
Interstate or through highway restaurants, per seat 180 gpd
Interstate rest areas, per person 5 gpd
ﬁ( Service stations, per vehicle % 10 gpd

%er person, per eight-hour shift 15-35 gpd |

$ Shopping_cente?s, per 1,000 sq.ft. of ultimate floor space 200-300 gpd
Hospitals, per bed 300 gpd
Nursing homes, per bed 200 gpd

Home for the aged, per bed 100 gpd
Doctor's office in medical center 500 gpd

Part Il Article 1 - 2





