Wiley & Wilson

Employee-Owned

November 2, 2006

Matt Stolte, P.E.

Town Engineer

Town of Blacksburg
300 South Main Street
Blacksburg, VA 24060

RE:  Town of Blacksburg, Virginia
Sanitary Sewer System Study, Phase | - Task 1-2 Unsewered Areas
Practical vs. Impractical
W&W Comm. No. 205079.12

Dear Mr. Stolte:

The Town has supplied Wiley & Wilson, Inc. with Exhibit A entitled “Service by Conventional
Sanitary Sewer - Practical vs. Impractical,” which locates parcels of land with differing degrees
of sewer accessibility. It is our task to determine which of these identified lots can be served
best by conventional wastewater collection systems or alternative wastewater collection
systems. A conventional wastewater collection system is comprised of gravity sewer lines,
pump stations capable of passing a 3-inch solid, and associated force main.

Based upon our research of available literature pertaining to alternative collection systems,
which includes EPA Manual 625/1-91/024 — Alternative Wastewater Collection Systems and
Small and Decentralized Wastewater Management Systems by Crites and Tchobanoglous,

1998; we defined practical and impractical installations of a conventional wastewater system as
follows:

A conventional wastewater system is considered practical when:

The lot is in an area currently served by conventional sanitary sewer.

Fats, Oils and Grease (FOG) are of concern.

Grit is of concern.

Long-term O&M costs that would be associated with an alternative system are
prohibitive.

PON~

A conventional wastewater system is considered impractical when;

Current zoning dictates larger lot sizes for a small parent tract of land.

Deep excavation is a concern. Public Works defined deep excavation as 15 feet or
greater.

Soil is rocky or unstable or bedrock is close to the surface.

Terrain is too flat.

Groundwater is high.

There are too many conflicts with existing utilities.

The construction impact is excessive.

The cost of extending a conventional system to an area with few connections is
prohibitive.

N =

N R

2310 Langhorne Road * Lynchburg, Virginia 24501-1547
434.947.1901 » Fax 434.947.1659



Wiley &Wilson

Employee-Owned

Matt Stolte, P.E.
Town of Blacksburg
November 2, 2006
Page 2

The above listed criteria are general guidelines. Site-specific decisions may be based upon a

life-cycle cost comparison of conventional sanitary sewer collection versus alternative sanitary
sewer collection.

Review of Exhibit A: Service by Conventional Sanitary Sewer — Practical vs. Impractical

The Town of Blacksburg provided Wiley & Wilson with Exhibit A, see attached, which shows the
entire Town. There is a heavy red line, which runs from the western Town boundary to the
north-eastern Town boundary. All parcels to the west of this line are not included in this study
since there is no existing sewer west of the limits of the study line.

Each parcel within the Town is color coded to show its intended sanitary sewer usage. Parcels
colored pink are highway and roadway right of ways, parcels colored in khaki are existing
sanitary sewer customers, purple parcels show parcels that were evaluated for this study, and
the light green parcels are indicated as not applicable either because these parcels are served
by a sanitary sewer system that is not operated by the Town of Blacksburg or the Town does
not plan on serving the parcel with sanitary sewer in the future. This study investigated parcels
shown in purple since they are not current sanitary sewer customers.

Exhibit A produced by Town staff identified each of the parcels indicated in purple as not sewer
customers and placed a colored dot on the parcel according to its proximity to conventional
sanitary sewer. A blue dot was placed on a parcel where conventional sewer is in close
proximity to the parcel boundary and could flow by gravity to the collection system. A green dot
indicated that the parcel could be served by conventional sewer with minor infrastructure
improvements and the orange dots indicated that the parcel could not be served by the Town's
existing conventional sanitary sewer system. - Town staff also identifiedzones-where it is
impractical for conventional sanitary sewer service; these zones are indicated in green.  Wiley
& Wilson reviewed the information, provided by Town staff, by looking at the existing sanitary

sewer system and the topography of the area and concurred with the zones identified as
impractical for conventional sanitary sewer service.

Findings and Conclusions

According to the Town of Blacksburg, as shown in Exhibit A, there are 661 parcels that are not
currently served by the Town'’s sanitary sewer system. 311 parcels have conventional sanitary
sewer located at the parcel boundary as indicated by a blue dot, 231 parcels show green dots
which indicates where conventional sanitary sewer is available with minor infrastructure
improvements, and 119 parcels cannot be served by the Town’s existing sanitary sewer system
which are indicated by orange dots. Town staff has also indicated six zones where conventional
sanitary sewer is impractical; Zone 6 is outside of the limits of the study.

Of the 118 parcels that cannot be served by the Town’s existing sanitary sewer system, 84 of
them are within the five Impractical Sewer Zones. The remaining 34 parcels are scattered
throughout the Town. These parcels cannot be served by conventional sanitary sewer for one
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of two reasons. The first reason is that the parcel may not be close to the existing sanitary
sewer system. The second reason is that the lot may be topographically challenged, meaning

that it is not possible for wastewater to flow by gravity from a structure on the parcel to the
existing sanitary collection lines.

Each of the five Impractical Sewer Zones is described below starting in the south:

Zone 1
e Location: South of Route 460 just before the 460 / Main Street interchange
o Area: 40 Acres
e Parcels: 37 parcels where conventional sewer is impractical.
e Zoning: O: Office

Zone 2
¢ Location: South of the Route 460 / Main Street interchange
e Area: 4 Acres
e Parcels: 2 parcels where conventional sewer is impractical.
e Zoning: GC: General Commercial

Zone 3
¢ Location: West of the Route 460 / Main Street interchange
e Area: 118 Acres
e Parcels: 30 parcels where conventional sewer is impractical.
e Zoning: RR - 1:Rural Residential 1

Zone 4
e Location: East of Sunrise Drive
e Area: 95 Acres
e Parcels: 14 parcels where conventional sewer is impractical.
e Zoning: PR: Planned Residential
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Zone 5
e Location: The Village at Tom’s Creek
Area: 98 Acres
e Parcels: This community is currently served by a non-conventional sanitary sewer
system.

e Zoning: PR: Planned Residential

A wastewater flow rate can be estimated for Zones 1 through 4 above, which do not have an
existing sanitary sewer system, by evaluating the parcel according to current zoning.
Assumptions need to be made in order to evaluate the parcels as follows:

¢ 30% of the parcel will not be used due to topographic and geographic characteristics.
e Of the remaining acreage for residential uses, 20% will be roadways.
¢ The total acreage would be re-subdivided to gain the maximum use for the area.

Table 6.4 from the study entitled “Town of Blacksburg Sanitary Sewer System Study — Phase 1"
by Wiley & Wilson, dated April 14, 2006 is included at the end of this letter report for your
reference. This Table details the zoning density and contributing sanitary flow rates for each
zoning classification. The flow rates are detailed below:

Zone 1

This area is approximately 40 acres which is zoned Office
The floor area ratio (FAR) is 0.40

The flow rate is estimated to be 0.030 gpd/sf

Usable acreage: 40 acres x 70% = 28 acres

FAR: 28 acres x 0.40 = 11.2 acres or 488,000 sf

GPD: 488,000 sf x 0.030 gpd/sf = 14,640 gpd

Zone 2
e This area is approximately 4 acres which is zoned General Commercial
e The Floor Area Ratio (FAR) is assumed to be 0.40
o Usable acreage: 4 acres x 70% = 2.8 acres
e FAR: 2.8 acres x 0.40 = 1.12 acres or 49,000 sf
e GPD: 49,000 sf x 0.0675 gpd/sf = 3,300 gpd
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Zone 3

This area is approximately 118 acres which is zoned Rural Residential 1
Usable acreage: 118 acres x 70% = 82.6 acres

Acreage for residential use: 82.6 acres x 80% = 66 acres

Homes: The minimum lot size is 1 acre: 66 homes

GPD: 66 homes x 170 gpd/home = 11,220 gpd

Zone 4

e This area is approximately 95 acres which is zoned Planned Residential
[ ]

Approximately 10% of the parcel may be used as office space with a Floor Area Ratio of
0.40

e The remaining acreage will be used for residential use with 48 bedrooms per acre or 24
apartments per acre

Usable acreage: 95 acres x 70% = 66.5 acres

Office: 6.5 acres, Residential: 60 acres

Acreage for residential use: 60 acres x 80% = 48 acres

Apartments: 48 acres x 24 apts. Per acre = 1,152 apartments

GPD residential: 1,152 apartments x 125 gpd/apartment = 144,000 gpd

FAR: 6.5 acres x 0.40 = 2.6 acres or 113,000 sf

GPD office: 113,000 sf x 0.0675 gpd/sf = 7,600 gpd

Total GPD: 144,000 gpd + 7,600 gpd = 151,600 gpd

This zone is currently being developed as large lot single family residential. If it continues to
develop as presently subdivided, the analysis is as follows:

e This zone is currently made up of 44 lots that cannot be served by conventional sanitary
sewer.

e GPD: 44 lots x 170 gpd/home = 7,480 gpd

Zone 5

e This zone contains the Village at Toms Creek and is already served by a non-
conventional sanitary sewer system.
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This information is provided so that Town staff can further evaluate the need for conventional /

non-conventional sanitary sewer systems for each of the zones listed above. 1t is

recommended that a life-cycle cost analysis be performed on these zones to determine the best

alternative to provide these zones with sanitary sewer service.

Please call us if you have any questions or would like to discuss this further.

Sincerely,

WILEY & WILSON, INC.
Koo

Kelly D. Cole, P.E.
Civil Engineer

Timothy R. Wagner, P.E.
Project Manager

/mlj

Attachments




SJUIEAISUOD S)IS O} 8NP BI98 0G0 SN [|IM BWOY YIES JBY) PIWNSSE S| H- JOLISIP BuUOZ g SWOOIPaq Z SAEY O} pawnsse i juswyede yse3 °| 'S8JoN

seal (AINN) 101810
- - Jad afesn Jajem - - - - B 96a]j00 pue AjssaAun
U 8seasoul %g°L )
saloe
au0e/pdb OvE - - 0t'0 ¥vd - 198 G/ - 7 -107 '$3108 01, - PWISI 10L1S1Q [BIISNPU| PaULEld
210/pdb Oy - - 07’0 ¥vd - 199) G/ - SI0E | (NI) 1o1381Q [elysnpy
) . (ay) »usia
aloe/pdb ope - - o0 Yv4d - 193408 ) 4 juadojersq pue Yoleesay
45/PAD 0£0'0 - - - 0v'0 1934 0¢ 4S 000'GL 9108 Jad swoolpaq /2 (0) 10uIsIg 9910
(1BY21 %0 (0d)
J5/pdB G900 | SlueInelsal %0g - 0t"0 ¥v4 - 1994 G/ . - saI08 Z - J0MSIg JOLISI] [B10IOWILIOD POUUEI]
S99130 %0¢E HisIq (&l
i, %0v . . d (09)
1s/pdB G290°0 | SIUBINE}SAI %08 - 0v'0 dv4d - 199} 0¢ 48 000'GL 3108 42d SWOOIPRA 8Y 1, (oo owILIOg [RIOUSD)
S391J0 %0¢€ Wisiq jel
smoy saddn
4s/pdB 6/90°0 3 ) 8y} UO [EJUSPISEY } ) ; (2a) psig
juswiede/pdb gz| . pue SJejSuUMop |tejal aJoe sod MEoo.__u.wn 8y [BIOJOLIIOD UMOIUMOQ
‘0t°0 ¥4 9sn-jiniy
. omsid
awoy/pdb 021 - - - - - 4S 008'e unwiIUIL S3198 ¥ - PUISIA g 0 neimogynuepy peuveld
[enuapisay
S8 51000 | Ml KO - pue eosewog | oo SoE 00 . ] ] WNWIXE SO0 %0} )
0 . - B
juswpede/pdb gz| S0I0 %08 Mwﬂhm_amm \ v/l UE UlIM 3010 %01 WINWIUIK S840. G - 101SIq | 1ousIq [eluapIsay pauueld
-HNA
. pamojle (8t-W¥) Jouisi@ [enuspIsay
jawuede/pdb gzZ1 - - - ov'0 199} 09 mmw:o:cso_.__. 10008 aioe Jad swooipaq gy UGN ANSUSQ WNIPSA
. amo|e (Lz-WY) wuysig [enuapisay
wawpede/pdb gzZ1 - - - or0 1994 09 mmeOﬂcz,o_.__. ‘0088 aJoe Jad swoolpaq /2 JUNBIN Aususq Mo
) pamole (410}
yusuiede/pdb Gz1 - - - 0e0 19402 | sasnoyumol ‘pog | 0% 190 SWOOPRASL g e eguspisey umol pIO
. amo|je G-d) PuIsia
Jususede/pdd 6z| ) ) ) ge0 1994 oy mow:owc\so___- ‘oogg | ° 4ad swoolp3q 02 _m_ucmm_mmw [BUORISURI |
. . . (r-d) owsig
awouypdb /1 - - - STALY 199} 0% 4S 000°0L [enuspISey AISUSQ MO
awoy/pdB 02} - - - 050 mmoﬂm;c;ok 109} 02 wnwwIW oN oiesod Bulemp | | (2uy) Z [enuepIsay (eI
awouy/pdb 0.1 - - - 050 mmom%Mcc;o_. 199} 02 wnwwiw oN asoe Jad Buyjjemp | (LYY) | |enuspisay [einy
~abejuol) 2ol
oLy wnWILIN A4
suondwnssy VYUY 00T
ajey mold MOl suondwinssy WNNIXVIN LNIWIHINDIY LOT WNIININ ALlISN3a ONINOZ







