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Stormwater Division 

MEMORANDUM 

DATE: March 12, 2010 

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services 

FROM: JoAnna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: WC059 

PIN: 0540100015 

Subdivision, Tract, Business or Owner 
Name (if known): 

Property Description: 

Site Address: 

Box ..... 

Agreements: (in me as of scan date) N Book or Doc#: 

Comments 

Stonehouse 

Richardsons Mill 

93 51 Six Mount Zion Road 

Drawer: 8 

Page: 

Owner as of3!12/10: GS Stonehouse Green Land Sub LLC Tract Legal Description: Tract 1 GS Stonehouse Green Land Sub LLC 
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Printed On 10/'1!/2.011 By JCCATTY 

DECLARATION OF COVENANTS 

BOIIXO 7 3 2 PAG£0 9 8 8 

INSPECTIONIMAINTENANCE OF RUNOFF CONTROL FACn..ITY 

We.. the COVENANTOR(S). with full amborily to exccuu: deeds.. mc.1:pp:s. otber 
cov_enam:•,;'~ct:an .dgbts.~-.titleS>:and ·.~ in tbc property described above. cio ~ covcuaut 
wiih thC;--~~;nX. f()U.OW.: - . . . 

. -· . . 
L · The COVENANTOR.(S) sball provide main,..,.noe fOI' tbe nm.off control facility. 

hereinafter i.t&2red ·to as 1he "FAc:u;.rrY. • lc)Ntfr:d on and sc:rw:iD& tbe above-described propeny 
w CliSuty. that the ·FACILITY: is aod n::major. in propc:t" 'W"l"kiD,& coodirion in accordaDce with 
approved~ ~'alid'Witb.. tbe law and ~lc ~ rcgul..atioos. . . . 

~- . :. lf . ~· die COVBNA.NTOR.(S) shall levy ~ or spcQal assc s:smenrs 
against all. ~.or. subscqiaent .oWftea of property aerved by tbc FACD..ITY to eDSOtC tba.t tbe 
FA~:js ~~Y:m~Jicd 

3~ ·The COVENANTOR(S) shall provide and majnarjn pc:orpctual access from public 
right-of-ways to the FACILlTY for 1bc COUNIY. its qem aDd iJs c:onttacror. 

4. 'Ibc COVENANTQR(S) shall grant lbe COUNTY. its agem and its coouac:tor a 
right of entry to~ FACli..lTY fot tbe pDl'pO*C of inspc::ctiD&. opt •••ing, in.ctamng cousuocting. 
reco~; m&;@w~:tililin& 0.: Eepairing .tbe FACIUI'Y. 

5. 1{. afr.er ~lc DCJtice by the COUNTY. tbo COVENANTOR.(S) shall fail w 
maintain .Cbe F.~ 'm ~ .. Widl &be appaoved dcsip a:taDdaRis and with tbc law and 
appJ.icabl.e ~ regulariobs. tbC COUNTY may perform alliiiCOCnary repair or maimeuance 
work. and· the COUNI"Y may assess the COVENANTOR(S) aDd/or all property SCIVCd by tbe 
FACILrrY for 1he c:ost of~ wodc and any applicable penalties 

· 6 . The COVENA'!'-TrOR(S) &hall iDdemnify and save tbe COUNrY harmle:r-$ from 
any ~d. aU claims (or dam~ to ~ns or property arisi.n8 from &be in$fallarioo.. con..struction. 

. main~: rc~. opetatiob 01' wic of· me FACILITY. 

7,. -.J::be : .COVJ!to!llt.NTOR.(s) . sba11 promptly IIIO&ify the COUNTY when tbc 
.co~~-~i~~~···"'t• .urr of'~tbe co~s>• respoasibiliric for the 
FACILRY.~: :~,~S)' SIWl Supply the COONTY with a copy of any docmncnt 
of - tranSfer~ ~<by both'>panie3 

8. Tbc covewmts contained ~ man run wish the land and shall bind dl.e 
COVENANTOR(S) aad cbe COVENANTOR(SY heirs. cxecutoca. adminisu'alo.rs. socoesson and 
a.ssignCes.. 8.nd shall bind all present and subsequent owners of property served by the F Acn.ITY . 

. 9. This D.ECLARATION shall be recorded in the Count:y Land Records. 

·:,·: · . 
. ·., 

- ---······ ·· ···--·····-·~---

) 

.. 
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Printed On 10/17/2011 By JCCATTY 

BmllO 1 3 2 PASEO 9 8 9 

·.: -~.)VITNESS .. ' ~' . ·_.· ·WI;IERE.. . OF. dle COVEN~ve e:x.ecuted this DECL;A.RATION 
·OFCO~uof.tbis //)'114 dayof ~ .19_ll · 

~- ' -:- .- -- -.• .. 

COVENANTOR($) 

ATtEST; 

COVENANTOR(S) 

ATTEST: 

:~ :~.-~- -~-r; r; ~ c-.-~ ., ' '. t- rt~· 

:_-·~ · __ . . y::-;;··~.fi'",~{"<~·":•·, /'~'.-"\~ -~ 

CO"MMP~TH dl:fVtR~~:l ~ :l'A 

~t.~~P~-~!Y~~ ; .. ~ 
1.. ;the ~~· NoW:y PUbliC. in and for the juriadidion aforesaid. do ccnify that_ 

'-... h.:nses.·J}~ -f"'!'jlhlsfm · · . wbo3c name is sipcd as such to the~ writing 
bearing date/IJ"#l ·day of mq~-c...)u • 19~ this day sworn the same befocc me in my 
jurisdiction aforesaid. 

GivEN under iny hand this J ~ day of ma f'<1 }C) 

My Commission expires: 

Approved as· to form: 

c<e~. 

026JU.Wpf 
·Re~9/92 

" \ I 

Page 2 -~ 

. of 19 C%5 . 
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NOTE: SEE PHASE ONE STONEHOUSE MASTER 
STORM WATER ATTENUATION PLAN AND 
STONEHOUSE PHASE ONE NATURAL 
OPEN SPACE EXHIBIT fOR TYPICAL 
STORMWATER MANAGEMENT PROCEDURE 
TO BE USED IN EACH PHASE. 
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RICHARDSON MILLPOND STUDY 
EXECUTIVE SUMMARY 

We have concluded the study of Richardson Millpond with respect to the water quality volume 
provided by the impoundment, and the hydraulic capacity of the outlet structures to convey runoff 
from various design storm events. As indicated in our proposal dated July 11, the following tasks 
have been accomplished: 

Task 1 - Prepare a hydrographic map of the pond 

Langley and McDonald performed a hydrographic survey of Richardson Millpond utilizing a prism 
pole method on an approximate 50 foot grid. The purpose of the survey was to provide underwater 
contour data so that the permanent pool volume of the pond could be determined. Based upon the 
survey, the lowest elevation in the lake is 3.3 feet, the normal pool elevation is 9.5 feet, and the 
permanent pool volume is 103.2 acre-feet. A copy of the survey is enclosed. 

Task 2- Determine the hydraulic capacity of the pond's outlet structures and the adequacy of 
the downstream channel to convey increased flows anticipated under fully developed 
conditions. Review the apparent structural integrity of the outlet structures utilizing a surface 
visual review. .:LL.u.""'' ·Wv.,-v-... -'Ufc.<-l..~...A-<..(1 lo~ vocT. 

Langley and McDonald utilized the U.S. Army Corps of Engineers' HEC-1 computer program to 
estimate runoff hydrographs for the pond's watershed from various storm events. The 3,960-acre 
watershed was divided into 16 sub-areas for the analysis. Runoff from these sub-areas was 
calculated by the curve number method established by the Soil Conservation Service. 

The model was initially run to calculate runoff from existing development conditions within the 
watershed. Drainage areas, curve numbers, and times of concentration for each subarea were 
estimated for the existing condition analysis. Utilizing the 24-hour rainfall values for James City 
County, runoff hydrographs for the 2-, 10-, and 100-year storm events were estimated through the 
use of HEC-1. Storage provided by BMP#1 at Legends and Richardson Millpond were accounted 
for in the model. There are numerous other storage locations throughout the watershed including 
off-site impoundments, and beaver dams. Within the scope of this study insufficient data is available 
to model the flow attenuation provided by these structures. Therefore, data from a USGS gauging 
station and rainfall data from the City of Williamsburg was used to calibrate the model. 

The United States Geological Survey (USGS) maintained a recording station at the outfall of 
Richardson Millpond where stage data was collected from 1979 through 1985. Based upon the data 
collected, the USGS has estimated peak flowrates for various storm events, including the 2-, 10-, 
and 100-year storms. The maximum stage data collected during this period occurred on September 
27, 1985. This data showed a maximum stage of 12.6'. Rainfall data obtained from John Kellum of 
the City of Williamsburg showed 1.9" of rainfall occurred from 3 PM to Midnight on September 26 
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and 5.92" of rainfall occurred from Midnight to 6:30AM on September 27, 1985. This gives a total 
of 7.28" of rainfall in a 15.5 hour period, which exceeds the 100-year, 24 hour storm event. This 
data was used to calibrate the results of the HEC-1 model. Adjustments were made to the input data 
of our existing condition model to produce peak pond elevations of similar magnitude as recorded by 
USGS. Without changing the drainage area and curve number for the sub-areas, our estimates for 
the times of concentration of the sub-areas were increased to produce results similar to those of the 
USGS. We realize that the times of concentration used in the model appear unrealistic. However, 
by accepting the results of the USGS as "real-world", our goal was to match the results of our 
existing condition model with those of the USGS. We are assuming that, by adjusting the times of 
concentration in the model, we are accounting for the storage that actually occurs within the 
watershed during a storm event but is not represented explicitly in the model. 

Following our validation of the existing condition model with the USGS data, the watershed was 
modeled under future development conditions. An impervious rate of 25% was assumed for each 
sub-basin within the watershed. Curve numbers within the model were changed to reflect future 
development, and future runoff hydrographs were computed. Peak flowrates and lake elevations 
resulting from the existing and future condition models are as follows: 

RICHARDSON MILLPOND 

EXISTING DEVELOPMENT FUTURE DEVELOPMENT 

STORM USGS HEC-1 HEC-1 HEC-1 HEC-1 
EVENT PEAK FLOW PEAK FLOW PEAK ELEV. PEAK FLOW PEAK ELEV. 

(cfs) (cfs) (ftl (cfsl (ftl 

2-YR 49 57 113 10.7 179 11 . 1 

10-YR 108 1~1 288 11.6 390 12.0 

25-YR 153 II~ 401 12.1 519 12.5 

100-YR 249 1..6~ 588 12.8 722 13.2 

"<z= .t;o 

The elevation of the roadway at the low point along the dam is 14.6'. Therefore, overtopping of the 
roadway is not expected to occur during the 100-year storm under future development conditions. 
Based upon the results of this analysis, we consider the outlet structure of Richardson Millpond to be 
adequate to convey runoff from future development within the watershed. 

Cross-sections of the downstream channel were field surveyed to estimate hydraulic capacity and 
channel adequacy based on Virginia Erosion and Sediment Control Regulations. The location of the 
sections and copies of the cross sections are included in the report as well as water depth and velocity 
calculations. 
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Based upon these results, we would request that James City County not require any additional on-site 
flow attenuation measures for development areas within Stonehouse that discharge to an adequate 
channel. We acknowledge that hydraulic capacity and channel characteristics as they relate to 
erosion and sedimentation may require attenuation and/or channel stability improvements on a case 
by case basis within the watershed. 

Task 3 - Detennination of CBPA compliance 

Previous calculations have indicated that an 8-point BMP serving this watershed would satisfy the 
Chesapeake Bay Preservation Act (CBPA) regulations for Stonehouse development within the 
Richardson Millpond watershed. A wet pond with a permanent pool volume of 2.5 times the volume 
produced by the mean storm (2.5 V,) is equivalent to an 8-point BMP. The 2.5 v. volume for the 
3,960-acre watershed draining to Richardson Millpond at an impervious rate of 25% is 102.1 acre
feet. The 103.2 acre-feet actually provided by Richardson Millpond exceeds the 2.5 V, wet pond 
volume requirement. Therefore, no additional BMP's should be required for CBPA compliance for 
those areas draining to the pond. 

The impervious rate used in the BMP calculations (25%) was estimated on the high side to provide a 
conservative appraisal. Based upon the master plan for Stonehouse, we do not anticipate exceeding a 
composite rate of 20 percent impervious for areas within Stonehouse draining to Richardson 
Millpond (approximately 1,750 acres). The 25% impervious rate is also considered conservative for 
those areas outside of Stonehouse draining to the pond. 

Geotechnical Engineering Study 

Schnabel Engineering has completed their evaluation of the condition of the existing earth dam and 
spillways, and a copy of their report is enclosed as Appendix B. As indicated in their executive 
summary, their evaluation indicates that the existing dam is in relatively good condition, and the 
embankment is considered stable. However, seepage was encountered beneath and around both 
spillway structures, causing the development of voids beneath the spillway slabs. Several immediate 
actions are recommended to address this situation, including filling of existing voids, sealing seepage 
paths, and installation of drainage filters and erosion protection at the spillways. In addition, they 
recommend select tree removal, caulking of cracks and joints, and the implementation of an 
inspection program. 

Other actions anticipated to be necessary in the future are also included in the report. These actions 
include additional tree removal, periodic repair of the slope, upstream erosion protection, and 
modification and/or replacement of the spillway walls. 

We recommend that the immediate actions identified by Schnabel Engineering be implemented as 
soon as possible. The hydraulic capacity study and CBPA compliance evaluation should be 
forwarded to James City County for their approval. Following your authorization, we will forward 
this information to the County for their review. 
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RICHARDSON MILL POND STUDY 
SUMMARY OF RESULTS 

Hydrographic Survey of Richardson Mill Pond 

Langley and McDonald performed a hydrographic survey of Richardson Mill Pond utilizing a prism pole 
method on an approximate 50 foot grid. The purpose of the survey was to provide underwater contour 
data so that the permanent pool volume of the pond could be determined. Based upon the survey, the 
lowest elevation in the lake is 3.3 feet, the normal pool elevation is 9.5 feet, and the permanent pool 
volume is 103.2 acre-feet. 

Determine the hydraulic capacity of the pond's outlet structures and the adequacy of the downstream 
channel to convey increased flows anticipated under fully developed conditions. 

Langley and McDonald utilized the U.S. Army Corps of Engineers' HEC-1 computer program to 
estimate runoff hydrographs for the pond's watershed from various storm events. The 3,960-acre 
watershed was divided into 16 sub-areas for the analysis. Runoff from these sub-areas was calculated 
by the curve number method established by the Soil Conservation Service. 

The model was initially run to calculate runoff from existing development conditions within the 
watershed. Drainage areas, curve numbers, and times of concentration for each subarea were estimated 
for the existing condition analysis. Utilizing the 24-hour rainfall values for James City County, runoff 
hydrographs for the 2-, 10-, 25-, and 100-year storm events were estimated through the use of HEC-1. 
Storage provided by BMP#1 at Legends and Richardson Mill Pond were accounted for in the model. 
Although there are other potential storage locations throughout the watershed (off-site impoundments, 
beaver dams, etc.), inadequate data is available to model the flow attenuation provided by these 
structures. 

The United States Geological Survey (USGS) maintained a recording station at the outfall of Richardson 
Mill Pond where they collected stage data from 1979 through 1985. The maximum stage data collected 
during this period was used to calibrate the results of the HEC-1 model. Adjustments were made to the 
input data of our existing condition model to produce peak pond elevations of similar magnitude as 
recorded by USGS. Without changing the drainage area and curve number for the sub-areas, our 
estimates for the times of concentration of the sub-areas had to be substantially increased to produce 
results similar to those of the USGS. We realize that the times of concentration used in the model 
appear unrealistic. However, by accepting the results of the USGS as "real-world", our goal was to 
match the results of our existing condition model with those of the USGS. We are assuming that, by 
adjusting the times of concentration in the model, we are accounting for the storage that actually occurs 
within the watershed during a storm event but is not represented explicitly in the model. 
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Following our validation of the existing condition model with the USGS data, the watershed was 
modelled under future development conditions. An impervious rate of 25% was assumed for each sub
basin within the watershed. Curve numbers within the model were changed to reflect future 
development, and runoff hydrographs were recomputed. Peak flowrates and lake elevations resulting 
from the existing and future condition models are as follows: 

II RICHARDSON MILL POND II 
I EXISTING DEVELOPMENT FUTURE DEVELOPMENT I 

STORM USGS HEC-1 HEC-1 HEC-1 HEC-1 
EVENT PEAK FLOW PEAK FLOW PEAK ELEV. PEAK FLOW PEAK ELEV. 

{cfs) {cfs) (ft) {cfs) (ft) 

II 2-YR 49 113 10.7 179 11.1 II 
II 10-YR 108 288 11.6 390 12.0 II 
II 25-YR 153 401 12.1 519 12.5 II 
II 100-YR 249 588 12.8 722 13.2 II 

The elevation of the roadway at the low point along the dam is 14.6'. Therefore, overtopping of the 
roadway is not expected to occur during the 100-year storm under future development conditions. Based 
upon the results of this analysis, we consider the outlet structure of Richardson Mill Pond to be adequate 
to convey runoff from future development within the watershed. 

Cross-sections of the downstream channel were field surveyed to estimate hydraulic capacity. No 
significant increases in velocity are anticipated in the downstream channel under the post-development 
flows. 

CBPA COMPLIANCE 

Previous calculations have indicated that an 8-point BMP serving this watershed would satisfy the 
Chesapeake Bay Preservation Act (CBP A) regulations for Stonehouse development within the Richardson 
Mill Pond watershed. A wet pond with a permanent pool volume of 2.5 times the volume produced by 
the mean storm (2.5 Vr) is equivalent to an 8-point BMP. The 2.5 Vr volume for the 3,960-acre 
watershed draining to Richardson Mill Pond at an impervious rate of 25 % is 102. 1 acre-feet. The 103.2 
acre-feet actually provided by Richardson Mill Pond exceeds the 2.5 Vr wet pond volume requirement. 
Therefore, no additional BMP's should be required for CBPA compliance for those areas draining to 
the pond. 

The impervious rate used in the BMP calculations (25%) was estimated on the high side to provide a 
conservative appraisal. Based upon the master plan for Stonehouse, we do not anticipate exceeding a 
composite rate of 20 percent impervious for areas within Stonehouse draining to Richardson Mill Pond 
(approximately 1,750 acres). The 25% impervious rate is also considered conservative for those areas 
outside of Stonehouse draining to the pond. 
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POND-2 Version: 5.17 
S/N: 

RICHARDSON MILL POND 
DATA FROM HYDROGRAPHIC SURVEY 

L&M JOB 96038-0445 

CALCULATED 09-12-1996 16:50:38 
DISK FILE: c:\jobs\millpond\RHP-EX .VOL 

Planimeter scale: 1 inch : 208.71 ft. 

Elevat!o~ Planimeter Area Al+A2+sgr!A1*A2) Volume Volume Sum 
(ft) isq.i~.) (acres) (acres! (acre-ftl lac~e-ft! 

3.29 0.00 0.00 0.00 0.00 0.00 
4.% 2.25 2.25 2.25 0.53 0. 5:3 
5.00 :) r..7 9.57 l6.46 5.43 '-'• 02 
6.00 14..35 14.35 :35.64 11.88 17 .9G 1· 

7.00 20.75 20.75 52.36 17.45 r"" ...,;:: 
.:):J.JJ 

8.00 '"'' J::::Q L:J. J .... 26.59 70.83 23.51 58.96 
9.00 28.87 28.87 83.17 27.72 86.68 
3.52 34.79 34.79 95.35 15.53 :G3.2l 

I ~ Incremental volum~ computed by the CD::ic Method for Re~.e~voir Vo~umes. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Volume: l/3) t tEL2-KL1~ t ~Areal ~ Area2 + sq.rt.:Areal•Area~l; 

~~ere: EL:. EL2 : :o~e~ a~d upper ele at~ons of the i~c~e!e~t 

A~2i~.Area2 : Areas cotputed for Ll, E~2, respestively 
V8~~me : :ncrementai volu~e etween ELl 1nd ~L2 
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I CURRENT DATE: 09-12-1996 

CURRENT TIME: 15:47:28 
FILE DATE: 09-12-1996 
FILE NAME: RMP-N 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I DDDDDDDDDDDDDDDDDDDDDDDDDD FHWA CULVERT ANALYSIS DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD HY-8. VERSION 4.3 DDDDDDDDDDDDDDDDDDDDDDDDDD 
ZDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 

1

3 C 3 SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET 3 
3 U CDDDDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
3 L 3 INLET OUTLET CULVERT 3 BARRELS 3 
3 V 3 KLEV. ELEV. LENGTH 3 SHAPE SPAN RISK MANNING INLET 3 

13 3 (FT) (FT) (FT) 3 MATERIAL (FT) {FT) n TYPE 3 
3 1 3 9.52 8.63 15.06 3 2 RCB 7.65 4.20 .013 CONVENTIONAL3 
3 2 3 3 3 

1333 3 3 
3 4 3 3 3 
3 5 3 3 3 
3 6 3 :l 3 I @DDDADDDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

I 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
SUMMARY OF CllLVKRT FLOWS {CFS\ FEE: RMP-N DATE: 09-12-1996 

I 
I 
I 

ELEV (FT) TOTAL 2 :3 4 5 6 ROADWAY ITR 
9. 52 0 0 0 0 0 ,o 0 (l v 

10.53 0 0 0 50 50 0 0 0 
11.12 0 0 0 100 100 0 0 0 
11.61 
12.09 
12.52 
12.93 

150 
200 
250 
300 

150 
200 
250 
300 

[i 0 '·' 
r\ 0 ~.~ 

0 t~ ·._, 

a (! 

0 
0 
' ',) 

,, 
\..1 

0 
0 
0 
0 

0 
0 
0 
0 

0 
;\ 
v 

0 
0 

350 350 (! 0 0 13. 33 0 0 0 
13' 7 4 400 400 0 0 0 0 0 0 
14.15 450 450 i) 0 Q 0 0 0 

I 14. 60 500 500 (; 0 0 0 0 0 1 
14.61 501 501 0 0 0 0 0 OVERTOPPING 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD£)DDDDDDDDDDDDDDDDDDDDllDDDDDDDDDDDDDDDDDDDDDDDDD 

I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
SUMMARY OF ITERATIVE 30LUI!ON KR£0R5 FILE: RHP-N DATK: 09-12-1996 

I 
I 
I 
I 

HEPID !l~AD ~Oi.4L FLOW % FLOW 
EEV\FTl £RRGR{~7J FLOW{CFSJ KRROR(CFS) ERROR 

9 i',') 
·"~ 0.% 0 0 0.00 

:.0.53 0.00 50 0 0.00 
l _;_. 12 O.OC 100 0 0.00 
11.61 O.OG 150 li 0.00 
12.09 0.00 200 0 0.00 
12.52 0.00 250 0 0.00 
~ ') .~. ') 
l~_jJ O.GO :300 0 0.00 
13.33 0.00 350 ,-. 0.00 ~; 

1:3. 7 4 0 ,",J\ 400 ,, 0.00 .i)i,.l 'J 

14. ~:. o.oo 4e~o o o.oo 
i 4. 60 0. 00 500 G 0. JO 

I 
DDDDDDDDDDDDDDDDJlDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDlJDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

<1> TOLERANC; rFTl : 0.010 <2> TOLKRANCK (tl : 1.000 
DDDi'Dt.DtDDDDDilDDDDDDDDI·DfiDDDDDDDJJ{i[i[iDDDDfD£1t~DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I 
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lcURRENT DATE: 09-12-1996 FILE DATE: 09-12-1996 
CURRENT TIME: 15:47:28 FILE NAHE: RMP-N 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 7.65 BY 4.2 l RCB 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DIS- HEAD- INLET OUTLET 

I CHARGE WATER CONTROL CONTROL FLOW NORHAL CRITICAL OUTLET TAILWAT.ER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) · (fps) tft) 

I 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

0 9.52 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 -6.63 
50 10.53 1.01 1.01 1-S2n 0.22 0.69 9.21 0.35 3.50 -5.94 

100 11.12 1.60 1.60 1-S2n 0.43 1.10 10.57 0.62 4.54 -5.58 

I 150 11.61 2.09 2.09 1-S2n 0.55 1.44 11.45 0.86 5.27 -5.30 
200 12.09 2.57 2.57 l-S2n 0.66 1.75 12.14 1.08 5.84 -5.04 
250 12.52 3.00 3.00 l-S2n 0.77 2.03 12.71 1.29 6.32 -4.82 
300 12.93 3.41 3.41 l-S2n 0.88 2.29 13.21 1.48 6.74 -4.61 I 350 13.33 3.81 3.81 1-S2n 0.96 2.54 13.64 1.68 7.10 -4.41 
400 13.74 4.22 4.22 5-S2n 1.05 2.77 14.05 1.86 7.43 -4.23 
450 14.15 4.63 4.63 5-S2n 1.14 3.00 14.41 2.04 7.74 -4.05 

I 500 14.60 5.08 5.08 5-S2n 1.23 3.22 14.75 2.22 8.01 -3.89 
DDDDDDDDDDDDDDDDIJDDDIJDDDDIWDDDDDDDDDDDDIWDDDDDDDDDDDDDDDDIJDDIJDDDDDDDDDDDDDDDDDDD 

El. inlet face invert 9.52 ft El. outlet invert 8.63 ft 

I 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

DDDDDDDDDDDDDDDDDDDI!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

HUt SITE DATA tuu CULVERT INVERT HtHtttHUH 

I INLE': STATION FTi 0.00 
nif !i~ ~r :l,JAr"l~r~N r i:l'i' ~ 9 ~~ Lnu .... .;. ~1.1 ..... .t.i..J.·_·,. ! .. ~ 1 .vL.. 

I 
OUTLET STATION (F'T) 
OUTLET ELEVATION (Fii 
NUMBER OF BARRELS 

15.03 
8.63 
2 

SLOPE iV-FT/H-FT) 0.0592 I CULVERT LENGTH ALONG SLO?E ( Fl) 15. 06 

¥•••~ CULVERT DATA SUMMARY ****t**********'******** 

I 
I 

BARREL 3HAPE BOX 
BARREL SPAN 
3ARREL z::; SE 
BARRE MATERIAl. 
BARREL ~ANNING'S N 
:NLhT TY?E 

7.55 FT 
4.20 FT 

CONCRETE 
(, {\i". 

V.UlJ 

CONVENTIONAL 
:NLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET L!EPRESSION ~ONE 

I 'on "D" '"L" "llDDD "D ''llT: 0 <>r·[''"'" ""'1-'"T'I""'~' r:L-I[l[!r·"·"~'[lrlJi[l""nDIJDL1D0 ••DIJD!I••[! '' "[IJ)[!T\J)['n °D~ "D nD 0 
"'' L'liliD !IU !LJ... I i' .:J • ..' .. )l·'L'll 'i'L1J.il)L! ... :l.IJJ •. H'!/ .. J i .!l.1JjJlJ1 .1.· .t tl,JL'L· I ' ,_,l_! l!l.f '.L'lJ I h' '11.1} lViJ -L' fliL'L! 

I 
I 
I 
I 
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I 
I CURRENT DATE: 09-12-1996 

CURRENT TIME: 15:47:28 

3 

FILE DATE: 09-12-1996 
FILE NAME: RMP-N 

I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD TAILWATER DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I ******* REGULAR CHANNEL CROSS SECTION ***********'**** 

I 
I 
I 
I 
I 
I 

BOTTOM WIDTH (FT) 20.00 
SIDE SLOPE H/V (X:l) 1.0 
CHANNEL SLOPE V!H (FT/FTl 0.020 
MANNING'S N (.01-0.1) 0.045 
CHANNEL INVERT ELEVATION IF'!') 2.00 
CULVERT N0.1 OUTLET INVKRT ELEVATION 8.63 FT 

utnn UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(CFS) 
0.00 

50.00 
100.00 
150.00 
200.00 
250.00 
300.00 
350.00 
400.00 

W. S.R. 
(FT) 
2.00 
2.69 
3.05 
3.33 
3.59 
3.81 
4.02 
4.22 
4.40 

FROODK 
NUMBKR 
0.000 
0.744 
0.782 
0.803 
0.817 
0.827 
0.835 
0.841 
0.845 

DEPTH VEL. SHKAR 
{FT) \FPS) (PSF) 
0.00 0.00 0.00 
0.69 3.50 0.86 
1. 05 4.54 1. 31 
1..33 t; ?'"' 

"'·""' 1.67 
1.59 5.84 1. 98 
1.81 6.32 2.26 
2.02 6.74 2.52 
2.22 7.10 2. 77 
2.40 7.43 .3. 00 

450.00 4.58 0.849 2.58 7.74 3.22 
500.00 4.74 0.853 2.74 8.01 3.42 

I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD!JDDD!JDDDDDDDDDD ~OADWAY OVE3TOPPISG DATA DDDDDDDDDDDDDDDDDDDDDDDDDD I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I 
ROADWAY SURPAC~ PAVED 
EMBANKMENT TOP WIDTE 1FTI 
CREST LENGTH lF1) 
OVERTOPPING CREST K~EVATION IFTI 

31?. 00 
317.00 
14. s: 

II DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I 
I 
I 
I 
I 
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I 
. I CURRENT DATE: 09-12-1996 FILE DATE: 09-12-1996 

CURRENT TIME: 15:51:41 FILE NAME: RHP-S 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I DDDDDDDDDDDDDDDDDDDDDDDDDD FHWA CULVERT ANALYSIS DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD HY-8, VERSION 4.3 DDDDDDDDDDDDDDDDDDDDDDDDDD 
ZDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 

13 C 3 SITE DATA 3 CULVERT SHAPK, MATERIAL, INLET 3 
3 U CDDDDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
3 L 3 INLET OUTLET CULVERT 3 BARRELS 3 
3 V 3 KLKV. KLEV. LENGTH 3 SHAPE SPAN RISE HANNING INLET 3 

13 3 (FT) (FT) (FTl 3 MATERIAL (FTJ (FT) n TYPE 3 
3 1 3 9.90 9.66 16.90 3 2 RCB 10.75 3.40 .013 CONVENTIONAL3 
3 2 3 3 3 

1333 3 3 
3 4 3 3 3 
3 5 3 3 3 

1
363 3 3 
~DDDADDDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD I SUHHARY OF CULVER! FLOWS { CFS i FILE: RHP-S DATE: 09-12-1996 

ELEV ( FT l TOTAL " 3 4 5 6 ROADWAY ITR L 

9.90 r, 0 " 0 0 0 0 n 1 i) \! v 

10.7 4 50 50 0 0 0 0 0 0 1 
11.23 100 100 " 0 0 0 0 0 v 

I 
11.64 150 150 0 0 0 0 0 0 
12.02 200 200 0 0 0 0 0 r. 

v 

12.37 250 250 0 0 0 0 0 0 I 
12.69 300 300 " 0 0 0 0 0 v 
13.01 350 350 0 0 0 0 0 " v 
13.33 400 400 0 0 0 0 0 0 I 
13.66 450 450 0 0 0 0 0 f\ 

'J 

14.00 500 500 (' 0 0 A 0 0 ,, v 

14.61 580 580 " 0 0 0 0 OVERTOPPING ,, 
DDIJDDDDDDDDDDDDDDDliDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD I 

I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD~·.fTD~~. Du~,·D9 D~. ~ .. D~, ~~~u~D 
SU~~ARY OF ITERATIVE SOLUTION ERRORS FILE: RMP-S Ll!! ll - __ -_or 

I 
I 
I 
I 

HEAD HEAD 
E~EV { FT; ERROR( ?TJ 

9.90 0.00 
10.74 0.00 
~ 1 ')I) 
..i..l • .:..J 0.00 ,, 0. 0.00 11. Q~ 

12.02 0.00 
12.37 0.00 
12.59 0.00 
~ r, "\ • 
lJ.\Ji O.OG 
l:3.33 0.00 
13.66 0.00 

TOTAL 
FLOW(CFSl 

0 
50 

100 
150 
200 
250 
300 
350 
40i) 
450 

FLOW 
ERRORfCFSl 

0 
0 
0 
0 
0 
(I 

0 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0 0. OD 
0.00 

0 p.oo 
14.00 0.00 500 () 0.00 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I <i> TOLERANCE (Fli : 0.010 <2> TOLERANCE (%) : 1.000 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I 
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I 
2 

I CURRENT DATE: 09-12-1996 FILE DATE: 09-12-1996 
CURRENT TIHE: 15:51:41 FILE NAHK: RHP-S 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I PKRFORHANCE CURVE FOR CULVERT I 1- 2 ( 10.75 BY 3.4) RCB 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DIS- HEAD- INLET OUTLET 

I 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> 1ft) (ft) (fps) (ft) (fps) (ft) 

DDDDDDDDDDDDDDDDDDDDDDDDDIJDDDDIIDDDDDDDDPLIDDDDDDDDDDDDIJDDDDDDDDDDDDDDDDDDDDDDDDDD 

I 0 9.90 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 -7.66 
50 10.74 0.84 0.84 1-S2n 0.35 0.55 5.92 0.39 3.50 -6.97 

100 11.23 1.33 1.33 1-S2n 0.53 0.88 7.19 0.65 4.54 -6.61 

I 150 11.64 1.74 1.74 1-S2n 0.70 1.15 8.01 0.87 5.27 -6.33 
200 12.02 2.12 2.12 1-S2n 0.83 1.39 8.65 1.07 5.84 -6.07 
250 12.37 2.47 2.47 1-S2n 0.97 1.62 9.18 1.27 6.32 -5.85 

I 
300 12.69 2.79 2.79 l-S2n 1.09 1.83 9.64 1.45 6.74-5.64 
350 13.01 3.11 3.11 1-S2n l.20 2.02 10.06 1.62 7.10 -5.44 
400 13.33 3.43 3.43 5-32n 1.31 2.21 10.43 1.78 7.43 -5.26 
450 13.66 3.76 3.76 5-S2n !.42 2.39 10.77 1.94 7.74 -5.08 

I 500 14.00 4.10 4.10 5-S2n 1.52 2.57 11.08 2.10 8.01 -4.92 
DDDDDDDDD!JDDDDDD!JDDDJJDDDDDIIDDDDDDDDDDDDIWDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDJJDDDDDD 

El. inlet face invert 9.90 ft II. outlet invert 9.66 ft 

I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDiiDDDDDDDDIJDDIWIJDDDiiDDDDDDDDDDDDDDDDDDDDDDDD 

I 
***u snE DATA -utu CDLVE;T INVET n:tHnnlnn 

INLET 3TATION tFTJ 0.00 
ISLET ELEVATION iFTi 9.90 

I 

I 
I 

I 
I 
I 
I 

OUT LET STATION ( FT I 16. 9G 
OUTLET ELEVATION IF'l'l 9.66 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FTI 0.0142 
CULVERT LENGTH ALONG SLOPE iF:; 16.90 

BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNiNG'S N 
INLET TYPE 

10.75 FT 
3. 40 Fl 

CONCRETE 

INLET EDGE AND WALL ~.QUARE E!.;GE ( 30-7 5 DEG. FLARE) 
INLET DEPRESSION NONE 
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I 
I CURRENT DATE: 09-12-1996 

CURRENT TIKE: 15:51:41 

3 

FILE DATE: 09-12-1996 
FILE NAME: RKP-S 

I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD TAILWATER DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

I UHUt REGULAR CHANNEL CROS3 SECTION lUUUUUUtU 

I 
I 
I 
I 
I 
I 

BOTTOH WIDTH (FT) 20.00 
SIDE SLOPE H/V (X:1l 1.0 
CHANNEL SLOPE V/H (FT/FTl 0.020 
HANNING'S N (.01-0.1) 0.045 
CHANNEL INVERT ELEVATION (FT) 2.00 
CULVERT N0.1 OUTLET INVERT ELEVATION 9.66 FT 

mun UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(CFS) 
0.00 

50.00 
100.00 
150.00 
200.00 
250.00 
300.00 
350.00 

W. S.E. 
( FTJ 
2.00 
2.69 
3.05 
3.33 
3.59 
3.81 
4.02 
4. 22 

FROUD I 
NUMBER 
0.000 
0.744 
0.782 
0.803 
0.817 
0.827 
0.835 
0.841 

DEPTH VEL. SHEAR 
( FT j {FPS) fPSF) 
0.00 0.00 0.00 
0.69 3.50 0.86 
1.05 4.54 1. 31 
1.33 5.27 1. 67 
1.59 5.84 1.98 
1.81 6.32 2.26 
2.02 6.74 2.52 
2.22 7.10 2.77 

400.00 4.40 0.845 2.40 7.43 3.00 
450.00 4.58 0.849 2.58 7.74 3.22 
500.00 4.74 0.853 2.74 8.01 3.42 

I DDflDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD ROADWAY OVKRTOPPING DATA DDDDDDDDDDDDDDDDDDDDDDDDDD I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDJJDDDDDDDDDDDDDDDDDDDDDDDDDDD 

ROADWAY SURFACE PAVED 
E~BANKMENT TOP WIDTH (Fil 3i7.00 

I 317.00 
14.61 

CREST LRNG7H \FT) 
OVERTOPPING CREST ELEVATION IFTl 

I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDfiDDDDDDDDDDDDDDDDDDDDDDDDDDD[I[I[i[![;[i[IDDDDDDDDDDDD 

I 
I 
I 
I 
I 
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Langley and McDonald, P .C. '/7 I t.l} n 
ENGINEERS • SURVEYORS • PLANNERS Subjectd:dClfltR ~~ l'f'l-k lv 

LANDSCAPE ARCHITECTS • ENVIRONMENTAL CONSULTANTS 

VIRGINIA BEACH • WILLIAMSBURG, VIRGINIA D ~ I 
Computed By -~ Checked By __ 

BM 'P * 1 PsT L~<6E,...)\.>S 

Project No. 

Client ?T?:>AJE mo~ 

Date 9/rz/14heet No._ 

D{\Tf\ 1f\J t--1oDE~ FRoM RounlliG-
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I 
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Langley and McDonald, P.C. 
ENGINEERS • SURVEYORS • PLANNERS 

LANDSCAPE ARCHITECTS • ENVIRONMENTAL CONSULTANTS 

VIRGINIA BEACH • WILLIAMSBURG. VIRGINIA 

Computed By .J?e:5C: Checked By __ 
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YORK COUNTY. VA 

08/14/96 
DEPTH-DURATION-FREQUENCY TABLE 02:29 PM 
=============================================================== 

DURATION 
2-yr 
[in] 

5-yr 
[ in J 

10-vT 
[ in J 

25-~; r- 5(1-/ r- iOO-i r--
[ in] [ in J [in J 

=============================================================== 
5 min 0. t+ 7 0. 54 0.60 0.68 0. 74 0 .81 

10 min 0. 75 0.90 1 .00 1 16 1 . 28 1 . 40 
15 min 0 95 1 . 14 1 . 28 1 . 49 1 .65 1 .81 
30 min 1 27 1 56 1 77 2.0? 

,.., 31 2 54 . L . 
60 ITll n 1 60 2 .00 2. 28 

,.., .68 
,, 

.99 -,- 30 L L J. 

2 hr 1 8() '""' 27 2 61 3.08 
..,. 45 3 .. 82 L . . w . 

3 hr '""' 00 2 55 2 94 7 48 ~' .91 4 :_)3 L . ..) . . 
6 hr -, so -,- 26 ..:_. 78 4 51 cc . 0~3 5 65 . _, . . ~· 

1'""' hr co ~~~ 3. 89 4 5:::: 5. 43 6 1--,- 6 83 -'-L L . ...... > . 
24 hr- "; nn 4 "i'"' 5 28 6 35 7 18 8 (i(i - ~L . . 
=============================================================== 

INTENSITY-DURATION-FREQUENCY TABLE 
=============================================================== 

DURATION 
5-yr 

[in/hr] 
10-yr 

[in/hr] 
25-y r

[in/hr] 
50-'i r

[in/hr] 
100-vr 

[in/hr] 
=============================================================== 
5 mlr• 5 64 6 50 7 16 8 16 8 94 9 -, -· . . . . . I L 

1 0 min 4 "'" CO, 38 6 ()1 6 94 -~ 67 8 4(: JL , I . . . / . 
1 5 ffilfl "' au 4 57 5 14 c:; 96 6 6() --,· 24 - . . _, . . l 

30 mi n "' 
,, 3 1 ~. . .:_) 5t+ 4 4 4 ' ' 5 08 L _, '-j- . j_ L . - 0_!_ 

6(; ml r1 l 6(: 
,.., 

00 "' 28 
__, 

68 
r-_ qo .::, ::::.u L . L . L . L_ . 

2 ht- (l . 9(_! 1 . 14 1 . 30 l . 54 l L 1 . 91 
3 r1r ' I . 6 7 C) 85 0 98 j_ . 16 l 30 1 . 44 
6 hr (I 42 (i . "i .. , 

~'-~- 0 . 63 (i 75 (l 85 t) . 94 
12 hr (! """'C, 0 32 i) 38 (l 4"' () c (1 57 ..:_ ... } . . . -· - ~ . 
24 ht- (~ l 4 0 1 9 0 "'" () 26 :·; ~(l (i 77 . . LL . _) __ ... 

========================================~================:====~ 

I DF EQUP.T I CJf\1S 
R h 

~========================== 

":' j_ ::=4 18 
5 1 59 20 

1() 1 ro-r 21 o._-. 

25 ~ 1 8 22 
50 46 __,, - LL 

1 00 .--.,.-,.--,. 23 ..:::... / __ ) 

========================~== 

Ir = q/(h + T1J• 

Vt~L I D ONLY 1JP 
T;J 2 HOURS 

Td dur-ation (nnns) 

=~=============-~================~========---

[ l. n J CinJ 5cJLl r~ ce 

=======~~=====~==~=========================== 
c; 

ffl l fl 1) LJ 
, 

0. 81 NOP1A HY[)R0-35 -' . 
.l_ ~) ·m1r1 

,-, 95 1 .81 NOAA HYDRCJ-35 -
60 iT) J .. I! 1 6\..1 -~) "3(l NO API HY ORO-'::' S 
2ll ht- 7 4(> 8 (li) USWB TP-40 

--~=~=~==========~====~====-=========~======= 
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I 
Quick TR-55 Ver.5.46 S/N: 

II Executed: 16:05:56 09-12-1996 C:\JOBS\MILLPOND\RMP.TCT 

RICHARDSON HILL POND I SUBAREA Al 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, 3 ft/ft 

0.8 
.007 * (n*L) 

T : -------------- hr3 
0.5 0.4 

P2 ~ 3 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L ft 
Watercourse slope, s ft/ft 

0.5 
Avg.V: Csf * {s) ft/s 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L ! (3600tV) hrs 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 3q.ft 
Wetted perimeter, Pw ft 
Hydraulic radius, r = a(Pw ft 
Channel slope, s ft/ft 
Hanning's roughness coeff., n 

2/3 1/2 
1. 49 t r * 3 

v : -------------------- ft/s 
n 

Flow length. L ft 

T : L I (3600tVJ hrs 

0.1700 
300.0 
3.400 

0.0170 

0.45 

Unpaved 
2500.0 
0.0300 

2.7946 

0.25 

0.00 
0.00 

0.000 
0.0000 
0.0000 

0.0000 

0 

0.00 

Unpaved 
6000.0 
0.0100 

1.6i35 

i ~ t': 

t 1. UJ 

- 0.45 -

- :.28 -

- 0.00 -

•••••••••••••••••• •••••••••• 6000000 •••••••••••••••••••••••••••••••••••• ....... ... . ..... .. .. .... .. .... .. ...... ... . .. ·-············ ............ . 

I 
TOTAL TIHE (hrsl 

I 
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I Quick TR-55 Ver.5.46 S/N: 

Executed: 16:07:07 09-12-1996 C:\JOBS\KILLPOND\RKP.TCT 

I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RICHARDSON KILL POND 
SUBAREA A2 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total <or = 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

O.B 
.007 ~ (n*Ll 

T : --------------
0.5 0.4 

P2 t s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V : Csf l (s) 
where: Unpaved Csf : 16.1345 

Paved Csf : 20.3282 

T : L I (3600~V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r : a/Pw 
Channel slope, s 
Hanning's roughness coeff., n 

1/2 
1.49 t r l s 

hrs 

ft 
ft,lft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

0.1700 
300.0 
3.400 

0.0100 

0.56 

Unpaved 
3500.0 
0.0300 

2.7946 

- 0.56 

Unpaved 
2500.0 
0.0070 

1.3499 

0.35 + 0.51 - 0.86 

0.00 
0.00 

0.000 
0.0000 
0.0000 

v = -------------------- ft/s 0.0000 
tl 

Flow length, L ft 0 

T : L / (3600tVJ hrs 0.00 : 0.00 

TOTAL TIME (hrsl 1.42 
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I 
I Quick TR-55 Ver.5.46 S/N: 

Executed: 16:08:10 09-12-1996 C:\JOBS\MILLPOND\RMP.TCT 
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I 
I 
I 
I 
I 
I 

RICHARDSON KILL POND 
SUBAREA A3 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Hanning's roughness coeff., n 
Flow length, L (total < or : 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * (n*-Ll 

T = -------------- hrs 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 

0.1700 
300.0 
3.400 

0.0100 

0.56 - 0.56 -

Surface (paved or unpaved)? Unpaved Unpaved 
Flow length, L ft 2500.0 3000.0 
Watercourse slope, s ft/ft 0.0300 0.0070 

0.5 
Avg.V : Cs£ t ( 3) ft/s 2.7946 1.3499 
where: Unpaved Csf = 16.1345 

?aved Csf = 20.3282 

T : L / (360D*V) hrs 0.25 + 0.62 - 0.87 -

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a sq.ft 0.00 
Wetted perimeter, Pw ft O.OG 
Hydraulic radius, r = a/Pw ft 0.000 
Channel slope, s ft/ft 0.0000 
Hanning's roughness coeff., n 0.0000 

2/3 1/2 
1. 49 t r * 8 

v = -------------------- ft/s 0.0000 
n 

Flow length, L ft 0 

T = L ! (3600*V) hrs 0.00 - 0.00 -

TOTAL TIHE (hrs) 1.42 
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I 
I Quick TR-55 Ver.5.46 S/N: 

Executed: 16:10:04 09-12-1996 C:\JOBS\KILLPOND\RKP.TCT 
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I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 

RICHARDSON KILL POND 
SUBAREA A4 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Hanning"s roughness coeff., n 
Flow length, L (total < or : 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * (n*L) 

T : --------------
0.5 0.4 

P2 t s 

SHALLOW CONCENTRATED FLOW 
Segment !D 

hrs 

0.1700 
300.0 
3.400 

0.0200 

0.42 - 0.42 

Surface {paved or unpaved)? 
Flow length, L 

Unpaved Unpaved 

Watercourse slope, s 

0.5 
Avg.V : Csf * (sl 
where: Unpaved Csf : 16.1345 

Paved Csf : 20.3252 

T : L I 13600*¥1 

CnANNEL FLOW 
Segment ID 
Cross Sectional Flow Area. a 
Wetted perimeter. Pw 
Hydraulic radius. r : a/Pw 
Channel slope, s 
Manning·s roughness coeff., n 

2/3 1/2 
1.49 * r t s 

" -v - --------------------

n 

Flow length. L 

T : L ! (3600*¥) 

ft 2000.0 500.0 
ft/ft 0.0300 0.0200 

ft/s 2.7946 2.2818 

hrs 0.20 + 0.06 - 0.26 

sq.ft 0.00 
ft 0.00 
ft 0.000 

ft/ft 0.0000 
0.0000 

ft/s 0.0000 

ft 

hrs 0.00 : 0.00 

• a o o o o o 0 0 0 o o o o o a o ~ a o o o o • o • o o o • o o o o o • , o o o o o o o o o o o • • o o o • • o • o • o o • • o • o o o o o o .............. ·········· .................................................. . 
TOTAL TIME \hrs) 0.68 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:11:53 09-12-1996 C:\JOBS\MILLPOND\RKP.TCT 
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RICHARDSON HILL POND 
SUBAREA A5 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Hanning's roughness coeff., n 0.4000 
Flow length, L (total < or : 300) ft 300.0 
Two-yr 24-hr rainfall, P2 in 3.400 
Land slope, s ft/ft 0.0800 

0.8 
.001 * (niL) 

T : --------------
0.5 0.4 

P2 t s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V : Csf * (sl 
where: Unpaved Csf: 16.1345 

Paved Csf : 20.3282 

hrs 0.48 

Unpaved Unpaved 
ft 1000.0 4500.0 

ft/ft 0.0520 0.0030 

ft/s 3.6792 0.8837 

- 0.48 

T : L I (3600tV) hrs 0.08 + 1.41 : 1.49 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r : a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 l/2 
1.49 * r * s 

v : --------------------
n 

Flow length, L 

T : L I (3600tVI 

sq.ft 0.00 
ft 0.00 
ft 0.000 

ft/ft 0.0000 
0.0000 

ft/s 0.0000 

ft 0 

hrs 0.00 : 0.00 

TOTAL TIME !hrsl 1.97 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:12:57 09-12-1996 C:\JOBS\HILLPOND\RKP.TCT 
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RICHARDSON KILL POND 
SUBARKA A6 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) ft 

0.1700 
300.0 
3.400 

0.0100 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * (n*L) 

T = -------------- hrs 0.56 
0. 5 0. 4 

?2 t s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope. s 

0.5 
Avg.V : Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L I (3600tV) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius. r : a/Pw 
Channel slope, s 
Hanning's roughness coeff., n 

2/3 1 i? ,_ 

1. 49 * r * s 
v : --------------------

n 

Flow length, L 

T : L / i3600*VI 

Unpaved 
ft 2000.0 

ft/ft 0.0300 

ft/s 2.7946 

hrs 0.20 

sq.ft 0.00 
ft 0. 00 
ft 0. 000 

ft/ft 0.0000 
0.0000 

ft/s 0.0000 

ft 0 

hrs 0.00 

Unpaved 
4000.0 
0.0080 

1. 4431 

0. 77 

- 0.56 

0.97 

: 0.00 

TOTAL TIM& (hrs) 1. 53 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:14:02 09-12-1996 C:\JOBS\KILLPOND\RKP.TCT 
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RICHARDSON KILL POND 
SUBAREA A7 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Hanning's roughness coeff., n 
Flow length, L (total < or : 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * (n*Ll 

T : --------------
0. 5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 

hrs 

0.4000 
300.0 
3.400 

0.0200 

0.84 

Surface (paved or unpaved)? 
Flow length, L 

Unpaved 

Watercourse slope, s 

0.5 
Avg.V : Csf * (s) 
where: Unpaved Csf: 16.1345 

Paved Csf = 20.3282 

ft 
ft/ft 

ft/s 

1500.0 
0.0300 

2.7946 

Unpaved 
3000.0 
0.0130 

1.8396 

T: 1 I (3600tV) hrs 0.15 + 0.45 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, P~ 
Hydraulic radius, r : a/Pw 
Channel slope. s 
Hanning's roughness coeff., n 

1. 49 * r 

') 'Q ... /v 1/2 
t s 

v = --------------------
n 

Flow length. L 

T = L I 13600*Vl 

sq.ft 0.00 
ft 0.00 
ft 0.000 

ft/ft 0.0000 
0.0000 

ft/s 0.0000 

ft 0 

hrs 0.00 

- 0.84 

0.60 

: 0.00 

TOTAL TIME ihrsl 1.44 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:15:03 09-12-1996 C:\JOBS\KILLPOND\RKP.TCT 
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I 
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I 
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I 

RICHARDSON KILL POND 
SUBAREA AS 

Tt COMPUTATIONS FOR: 

SHEET FLOW {Applicable to Tc only) 
Segment ID 
Surface description 
Hanning's roughness coeff., n 
Flow length, L (total < or : 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 :t {n*L) 

i : --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 

hrs 

0.1700 
300.0 
3.400 

0.0100 

0.56 - 0.56 

Surface (paved or unpaved)? 
Flow length, L 

Unpaved Unpaved 

Watercourse slope, s 

Avg.V : Csf * ~s) 
where: Unpaved Csf : 16.1345 

Paved Csf : 20.3282 

T : L i i3600tVI 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r : a/Pw 
Channel slope, s 
Hanning's roughness coeff., n 

1/2 
t s 

v : --------------------
0 

Flow length, L 

T : L ! {3600tVJ 

ft 2500.0 3500.0 
ft/ft 0.0300 0.0023 

ft/s 2.7946 0.7738 

hrs 0.25 t 1.26 - 1.50 

sq.ft 0.00 
ft 0.00 
ft 0.000 

ft/ft 0.0000 
0.0000 

ft/s 0.0000 

ft 
,, 
u 

hrs 0.00 : 0.00 

TOTAL TI~E (hrsl 2.06 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:16:05 09-12-1996 C:\JOBS\HILLPOND\RKP.TCT 

I 
I 
I 
I 
I 
I 

RICHARDSON HILL POND 
SUBAREA A9 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Hanning's roughness coeff., n 
Flow length, L (total < or : 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * (ntL) 

"' -1 - --------------

0.5 0.4 
P2 ~ s 

SHALLOW CONCENTRATED FLOW 
Segment ID 

fJfS 

0.4000 
300.0 
3. 400 

0.1000 

0.44 

I Surface (paved or unpaved)? 
Flow length, L 

Unpaved 

I 
I 
I 
I 
I 
I 
I 

Watercourse slope, s 

0.5 
Avg.V : Csf * (s) 
where: Unpaved Csf : 15.1345 

Paved Csf : 20.3282 

T : L I 13600tV) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r : a/Pw 
Channel slope. s 
Hanning's roughness coeff .. n 

2/3 :/2 
1.45 t r ' s 

v : --------------------
n 

Flow length, L 

I T : L I (3600*Vl 

ft 2000.0 
ft/ft 0.0450 

ft/s 3.4226 

0.16 

sq.ft 0.00 
ft 0.00 
ft 0.000 

ft/ft 0.0000 
0.0000 

ft/s G.OOOO 

f~ 0 

hrs 0. (if) 

Unpaved 

0.0023 

0.7738 

: 0.44 

- 0.16 

- 0.00 -

I TOTAL TIME (hrs) 0.60 

I 
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I 
Quick TR-55 Ver.5.46 S/N: II Executed: 16:17:07 09-12-1996 C:\JOBS\KILLPOND\RHP.TCT 

II 
II 
II 
II 
II 
I 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

RICHARDSON KILL POND 
SUBAREA Bl 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total <or : 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * (ntL) 

T : --------------
0.5 0.4 

?2 l s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface {paved or unpaved)? 
Flow length. L 
Watercourse slope, s 

0.5 
Avg.V : Csf t (s) 
where: Unpaved Csf : 16.1345 

?aved Csf : 20.3282 

! : L I (3600tVI 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r : a/Pw 
Channel slope. s 
Hanning·s roughness coeff., n 

2/3 
1. 49 * r * 8 

1 '" l l ' I~ 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

0.1500 
300.0 
3.400 

0.0200 

0.38 

Unpaved 
1500.0 
0.0330 

2.9310 

0.14 -r 

0.00 
0.00 

O.COO 
0.0000 
0.0000 

v : -------------------- ft/s 0.0000 
n 

Flo~t length, L ft 0 

T : L I 13600tV) hrs 0.00 

Unpaved 
4500.0 
0.0100 

1.6135 

•'\ '7'1' 
u. l / 

0.38 

: 0.00 

TOTAL TIME (hrsl !.30 
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Quick TR-55 Ver.5.46 S/H: 
Executed: 16:18:06 09-12-1996 C:\JOBS\HILLPOND\RHP.TCT 

RICHARDSON MILL POND 
SUBAREA 82 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Hanning's roughness coeff., n 
Flow length, L (total < or : 3001 ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * {n*Ll 

T : --------------
0.5 0.4 

P2 t s 

SHALLOW CONCENTRATED FLOW 
Segment ID 

hrs 

0.1500 
300.0 
3.400 

0.0200 

0.38 

Surface (paved or unpaved)? 
Flow length, L 

Unpaved 

Watercourse slope, s 

0.5 
Avg.V : Csf • Is) 
where: Unpaved Csf : 16. 345 

Paved Csf : 20. 282 

ft 1200.0 
ft/ft 0.0400 

ft- /o 3.2269 ~ :JI 4J 

Unpaved 
2500.0 
0.0080 

1. 4431 

- 0.38 

T : L I 13600tVJ nrs 0.10 + 0.48 - 0.58 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Hanning's roughness coeff .. n 

2/3 l !2 
1.49 * r ~ s 

v : ·-------------------
n 

sq.ft 0.00 
ft 0.00 
ft 0.000 

ft/ft 0.0000 
0.0000 

ft/s 0.0000 

Flow length, i, 

I i : L I (3600*V) 

ft 

nrs 

0 

0.00 - 0.00 -

I 
I 

TOTAL TIME (hrsl 0.97 
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Quick TR-55 Ver.5.46 S/N: I Executed: 16:19:28 09-12-1996 C:\JOBS\KILLPOND\RKP.TCT 
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RICHARDSON KILL POND 
SUBAREA B3 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 0.4000 
Flow length. L (total < or : 300) ft 300.0 
Two-yr 24-hr rainfall, P2 in 3.400 
Land slope, s ft/ft 0.0200 

0.8 
.007 * in*Ll 

T : -------------- brs 0.84 - 0.84 -
0.5 0.4 

P2 l s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved l? Unpaved Unpaved 
Flow length, L ft 700.0 5500.0 
Watercourse slope, s ft/ft 0.0570 0.0090 

~ " 1.1 ••• / 

Avg.V : Csf l (s) ft/s 3.8521 l.fl307 
where: Unpaved Csf : 16.1345 

Paved Csf : 20.3282 

T : L I (3600•VJ hrs 0.05 ~ 1. 00 - l. 05 -

CHANNEL FLOW 
3egment ID 
Cross Sectional Flow Area, a sq.ft 0.00 
Wetted perimeter, Pw ft 0.00 
Hydraulic radius, r : a/Pw ft 0.000 
Channel slope, s ft;ft 0.0000 
Manning's roughness coeff., n 0.0000 

2/3 • '? 1/ ~ 

l. 49 * r * s 
IT -. - -------------------- ft/s 0.0000 

n 

Flow length. L ft 0 

T : L I i3600tV) hrs 0.00 - 0.00 -

TOTAL TIME lhrs) 1.88 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:20:27 09-12-1996 C:\JOBS\KILLPOND\RKP.TCT 

RICHARDSON KILL POND 
SUBAREA B4 

Tt COMPUTATIONS FOR: 

SHEET FLOW {Applicable to ic only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) ft 
Two-yr 24-hr rainfall. ?2 in 
Land slope, s ft/ft 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

?2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 

hrs 

0.1700 
300.0 
3.400 

0.0200 

0.42 

Surface (paved or unpaved!? 
Flow length, L 

Unpaved 

Watercourse slope. s 

0 ~: 

Avg.V = Csf * (s) 
where: Unpaved Csf : 16.1345 

?aved Csf = 20.3282 

ft 2000.0 
ft- / ft 
l.\li•'-" 0.0400 

ft/s 3.2269 

Unpaved 
2500.0 
0.0100 

1. 5135 

- 0.42 

I 
I 

T : 1 I (3600*V} hrs 0.17 + 0.43 - 0.60 

I 
I 

I 

CHANNEL F~OW 
Segment ID 
Cross Sectional Flow Area. a 
Wetted peri~eter. P~ 

Hydr~ulic radius, r : a/?w 
Channei slope, s 
Manning's roughness coeff .. n 

2/3 .. l/2 
1.49 l r t s 

" -i - --------------------

11 

Flow length. L 

I T : L I (3600*Vl 

I 
I 

sq.ft 0.00 
ft 0.00 
ft 0.000 

~t/ft 0.0000 
0.0000 

ft/s 0.0000 

ft 0 

hrs 0.00 - O.OD -

TOTAL TIME (hrsl 
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I 
Quick TR-55 Ver.5.46 S/H: I Executed: 16:22:41 09-12-1996 C:\JOBS\KILLPOND\RMP.TCT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RICHARDSON KILL POND 
SUBAREA 85 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 0.1700 
Flow length, L (total < or : 300) ft 300.0 
Two-yr 24-hr rainfall, ?2 in 3.400 
Land slope, s ft/ft 0.0200 

0.8 
.007 * (n*L) 

~ - --------------' -
0. 5 0. 4 

?2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V: Csf « (s) 
where: Unpaved Csf : 16.1345 

Paved Csf : 20.3282 

hrs 0.42 

Unpaved Unpaved 
ft 2000.0 5000.0 

ft/ft 0.0300 0.0130 

ft/s 2.7946 1.8396 

- 0. 42 

~ = L I (3600tV) hrs 0.20 + 0.75 - 0.95 

CHANNKL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r t s 

v : --------------------
n 

Flow length, L 

T = L I I 3600*V) 

sq.ft 0.00 
ft 0. 00 
ft G.OOO 

ft/ft 0.0000 
0.0000 

ft/s 0.0000 

ft 0 

hrs 0.00 ,.., i't'· 
IJ.\.11) 

TOTAL TIHE (hrsl 1.3E 
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I 
Quick TR-55 Ver.5.46 S/N: I Executed: 16:23:40 09-12-1996 C:\JOBS\KILLPOND\RKP.TCT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RICHARDSON KILL POND 
SUBAREA B6 

Tt COMPUTATIONS FOR: 

SHEET FLOW {Applicable tc Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L {total < or : 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * (n*L) 

T : --------------
0.5 0.4 

?2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)~ 
Flow length, L 
Watercourse slope, s 

Avg.V : Csf t [sl 

where: Unpaved Csf: l6.l34 
?aved Csf : 20.328 

T : 1 I (3600tVJ 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area. a 
Wetted perimeter, Pw 
Hydraulic radius, r = a!Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 
1.49 * r ¥ s 

~ ,, ..... 
I' I ....... ~.... 

v : --------------------
n 

Flow length, L 

T : L I (3600*Vl 

hrs 

ft 
.:'tift 

ft/s 

hrs 

sq.it 
ft 
ft 

ft!ft 

ft/s 

ft 

hrs 

0.4000 
300.0 
3.400 

0.0200 

0.84 

Unpaved 
1200.0 
0.0750 

4.4186 

- 0.84 

Unpaved 
3000.0 
0.0050 

1.1409 

0.08 + 0.73 - 0.81 

0.00 
0.00 

0.000 
0.0000 
0.0000 

0.0000 

0 

0.00 - l1. 00 -

TOlAL TIME (hrsl l.64 
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I 
Quick TR-55 Ver.5.46 S/N: I Executed: 16:24:51 09-12-1996 C:\JOBS\HILLPOND\RHP.TCT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

RICHARDSON HILL POND 
SUBAREA B7 

Tt COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Hanning's roughness coeff., n 
Flo~ length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*LI 

:;1 -

1 - --------------

0.5 0.4 
P2 * s 

SHAL~OW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope. s 

Avg.V : Csf t (s) 

,, ~ 

V.v 

where: Unpaved Csf : 16.1345 
Paved Csf = 20.3282 

T : L I 13600*¥) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flo~ Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r : a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 l/2 
1.49 * r * s 

v : --------------------
0 

Flow length, L 

T : L I 13600tVI 

0.4000 
ft 300.0 
in 3.400 

ft/ft 0.0200 

hrs 0.84 

Unpaved 
f~ 700.0 

ft/ft 0.0900 

ft/s 4.8404 

sq.ft 0.00 
ft 0.00 
ft 0.000 

ft/ft C.OOOO 
O.OGOO 

ft/s 0.0)00 

ft 

r.rs 

' \.) 

:'\ ,,,, 
'J. lJ\1 

Unpaved 
5800.0 
0.0080 

1.44~-l 

0.84 

1 1"' 
1.10 

I 
I TOTAL TIME lhrs) 1.99 
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~Cl S/N: 1343000043 BHVersion: 6.33 Data File: C:\JOBS\Ml~~POND\FU-2.PRN 

lit***************************************: 

* FLOOD HYD~OGRAPH PACKAGE (HKC-1) * 
*************************************** 
* * 
* U.S. ARKY CORPS OF KNGINKERS * 

I HAY 1991 t 

VERSION 4.0.1K * 
* * 

* HYDRO~GIC KNGINKKRING CKNTKR t 

* 609 SECOND STRKKT * 
* DAVIS, CA~IFORNIA 95616 * 

~ RUN DATK 09/12/1996 TIKK 12:30:23 * * (916) 756-1104 * 
* * ~***************************************: E >< I '5 Tl N b- *************************************** 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

e otJ D) T/ oJJs 

X X xxxxxxx XX XXX 
X X X X X 
X X X X 
xxxxxxx xxxx X xxxxx 
X 
X 
X 

X X X 
X X X X 
X XXX X XXX XX XXX 

Full Microcomputer Implementation 
by 

Haestad Methods. Inc. 

X 
XX 
X 
X 
X 
X 

XXX 

37 Brookside Road *Waterbury. Connecticut 06708 * (203) 755-1666 

THIS ?ROGRA~ R~PLACES ALL PREV!OU3 VKRS~ONS or ~~C-: ~N0WN AS HECl (JAN 73}. HEClGS. HEC1DB, AND HEClKW. 

THE DEFiNITIONS OF VA~IABLES -RiiMP- ANI; -RTI03- 5AV3 CHANGED FROK !HOSK USED ~fiTH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SE? 81. THIS IS THE FORTRAN?? VKRSION 
N~W OPTIONS: DAMBREAK OUTFLOW SUBMKRGENCK • SiNGLE ~nNT DAMAGE CALCULATION. DSS:WRITE STAGE FREQU~NCY. 
DSS:READ TIMR SKRIRS A? DESIRED CALCULATION INTERVAL :JJS RATE::33E~S AND AMPT INFILTR.;!ION 
Kl~~W'IC WAV~: HKII FINI!E DIF?RRR*CE ALGORITHM 
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I HEC-1 INPUT PAGE 1 

LINE ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

I 1 ID RICHARDSON MILLPOND WATERSHED STUDY EXISTING CONDITIONS 
2 ID L&M JOB 96038-0445 2-YRAR STORM 

I 
*DIAGRAM 

3 IT 30 300 
4 IO 5 

* I * 
5 KK Al 

I 6 BA 0.5 
* 2-YEAR STORM 5 min 15 min 60 min 2 hr 3 hr 6 hr 12 hr 24 hr 

" PH 0.47 0.95 1.6 1.8 2 2.5 2.95 3.4 I 

I 
t 10-YRAR STORM 

* 0.6 1. 28 2.28 2.61 2.94 3.78 4.53 5.28 
* 25-YEAR STORM 
t 0.68 1. 49 2.68 3.08 3.48 4.51 5.43 6.35 

I t 100-YEAR STORM 

* 0.81 1. 81 3.3 3.82 4.33 5.65 6.83 8 
8 LS 68 

I 9 UD 18.0 
t 

I 
10 KK SA2 
11 RS 4 FLOW -1 
12 RC 0.07 0.07 0.07 3220 0.005 
13 RX 0 180 310 310 320 320 400 600 

I 14 RY 70 40 25 23 23 25 40 70 

15 KK A2 

I 
16 BA 0.44 
17 !~ 70 I.Ju 

18 UD 15.48 

* 0.86 

I 1'' ~ KK A3 
20 BA 0.3 

I 21 LS 65 
22 !JD 14.94 

t 0.83 

I 23 KK A4 
24 BA 0.18 
25 ',, £7 !Jo) 

I 26 un 6.66 

* 0. 37 

I 
.,., 

KK J@SA5 COMBINE SA2. A2. A3. A4 Ll 

28 HC 4 

I 
29 K! SA5 
30 RS 6 FLOW . 

-1 

31 RC O.IH 0. ;)7 0.07 5060 0.002 
32 EX i) 150 255 255 265 265 350 480 

I 33 RY 50 14 13 11 11 13 14 50 
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I 
LINK 

I 
34 

I 
35 
36 
37 

I 38 
39 

I 40 
41 

I 
42 
43 

I 44 
45 
46 

I 
47 

I 
48 
49 

50 

I 51 
52 
53 

I 
54 

55 
56 

I 57 
58 

I 59 
60 

I 
61 
62 

I 63 
64 

I 65 
66 
67 

I 
68 

I 
I 

HEC-1 INPUT 

ID ....... 1. ...... 2 ....... 3 ...... . 4 ...... . 5 ....... 6 ...... . 1 ...... . 8 ....... 9 ...... 10 

KK A5 
BA 0. 44 
LS 64 
UD 20.88 
* 1.16 

KK J@RHP1 COMBINE SA5, A5 
HC 2 

KK AS 
BA 0. 37 
LS 58 
UD 16.38 
* 0.91 

KK A7 
BA 0 .lB 
LS 59 
UD 15.66 
* 0.87 

KK J@SAB COMBINE A7, A8 
HC 2 

KK SAB 
RS 4 
RC 0.07 
RX 0 
RY 40 

KK AB 
BA 0.35 
LS 
UD 21.76 
1 ' '" l.l.:. 

KK A9 
BA 0.37 
LS 
UD 6.48 
* 0.36 

FLOW 1 
-1 

0.07 0.07 
B5 180 
20 18 

61 

63 

3540 
180 

16 

KK J@RMP2 COMBINE SAB, AB. A9 
HC 3 

H B1 
BA 0.603 
LS 70 
UD i3.68 
t 0.76 

0.004 
190 190 225 350 

16 '0 lD 20 40 

PAGE 2 
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I HEC-1 INPUT PAGE 3 

LINK ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

I 
69 u B2 

I 
70 BA 0.185 
71 LS 78 
72 UD 1.00 

I 73 Kl BMP1 STONEHOUSE BHPI1 - WEG CALCULATIONS 
74 RS 1 ELEV 45.00 
75 sv 6.32 8.57 23.55 24.87 26.18 27.49 31.44 32.75 34.07 39.32 

I 
76 SE 45.00 45.9 50.1 50.4 50.7 51.0 51.9 52.2 52.5 53.7 
77 SQ 0 8.1 12.1 17.6 54.6 110.2 350.2 449 557 1058 

78 KK J@SB3 COMBINE B1. BHP1 

I 79 HC c, 
1.. 

BO KK SB3 

I 81 RS 6 FLOW -1 
82 RC 0.07 0.07 0.07 4160 0.005 
83 PJ ,, 150 255 255 265 265 290 420 v 

I 
84 RY 70 30 29 27 27 29 30 70 

85 H B4 
86 BA 0.479 

I 87 15 68 
BB UD 10.98 

l 0.61 

I 89 KK B5 
90 BA 0.538 

I 
91 LS 67 
92 UD 14.94 

t 0.83 

I 93 KK J@SB6 COMBINE B4. B5 
94 HC 2 

I 95 n SB6 
96 RS 5 FLOW -1 
97 RC 0.07 0.07 0.07 4280 0.004 
98 RX 0 .-r,,-·., 270 270 280 280 390 460 

I 
.:.0\.1 

99 r~Y 5:) 25 20 18 18 20 n~ 50 Lv 

100 KK B3 

I 101 BA 0.456 
102 r n M 

l;J Dj 

103 Tl"' 20.52 Ui.J 

l ... 
I 

l.l~ 

104 KK B6 
105 BA 0.294 

I 106 r n "'' LIV :v 
107 UD 17.82 

l 0.99 

I 
I 
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I HEC-1 INPUT PAGE 4 

LINE ID ....... L ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ..... .10 

I 
108 n J@SB7 COMBINE SB3, SB6, B3, B6 

I 
109 

110 

HC 4 

u SB7 
111 RS 4 FLOW -1 

I 112 
113 

RC 0.07 0.07 0.07 2960 0.002 
RX 0 60 70 85 270 330 380 500 

114 RY 40 20 15 12 12 15 30 40 

I 115 
116 

n B7 
BA 0.492 

I 
117 
118 

LS 69 
UD 21.42 
t: 1.19 

I 119 
120 

KK J@RHP3 COMBINE SB7. B? 
HC 2 

I 
121 
122 

K! J@RHP COMBINE J@RHPl. J@RMP2, J@RMP3 
HC 3 

I 
123 
124 
125 

KK RMP RICHARDSON HJLLPOND 
RS RLEV 9.52 
SA 34.79 38.85 43.08 47.32 51.55 55.78 60.01 64.25 68.48 72.71 

126 SE 9.52 10 10.5 11 11.5 12 12.5 13 13.5 14 

I 127 
128 

SQ 0 30 86 167 272 388 520 659 797 932 
zz 

I 
I 
I 
I 
I 
I 
I 
I 
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I 
INPUT I LINE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NO. 

5 

10 

15 

19 

23 

27 

29 

34 

38 

40 

44 

48 

50 

55 

59 

63 

65 

69 

73 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING 

(.) CONNECTOR 

A1 
v 
v 

SA2 

A2 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OF DIVERTED OR PUMPED FLOW 

A3 

A4 

J@SAS ................................... . 
v 
v 

SA5 

A5 

J@RHPl ........... . 

A6 

A7 

J@SAB ........... . 
v 
v 

SA8 

A8 

A9 

J@RHP2 ....•...•....•.•..•••••. 

Bi 

B2 
v 
v 

BHPl 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10 

80 

85 

89 

93 

95 

100 

104 

108 

110 

115 

119 

121 

·~~ ll.J 

li~ilD<l •••••••••••• 

v 
v 

SB3 

B4 

B5 

. . 
J@SB6 ••.••••••••• 

v 
v 

SB6 

B3 

B6 

J@SB7 . ~ ~ ~ ~ ................................ "' .. 
v 
" I 

SB7 

37 

. . 
J@RKP3 ........... . 

J@RHP ............•.•......... 
v 
v 

RKP 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

I Rl'llf~ /2!CHARJ)~o,J fJIJLL PoND 

I 
I 
I 
I 
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II HKC1 S/N: 1343000043 HHVersion: 6.33 Data File: C:\JOBS\MILLPOND\KX-2.PRN 

II *********************************'******* 
* * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

II 
** HAY 1991 * 

VERSION 4.0.1E * 
* * * RUN DATE 09/03/1996 TIME 10:49:38 * 

II :***************************************: 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 
II 

II 

II 

II 

4 10 

IT 

RICHARDSON MILLPOND WATERSHED STUDY 
L&H JOB 96038-0445 2-YEAR STORM 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
!PLOT 0 P~OT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 30 MINUTES IN COMPUTATION INTERVAL 

STARTING DATE !DATE 0 
ITIME 0000 STARTING TIME 

NQ 
NDDATE 
NDTIME 
I CENT 

7 
300 NUMBER OF HYDROGRAPH ORDINATES 

0 ENDING DATE 
0530 ENDING TIME 

19 CENTURY MARK 

COMPUTATION INTERVAL 0.50 HOURS 
TOTAL TIME BASE 149.50 HOURS 

ENGLi3H UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE HILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

EXISTING CONDITIONS 

*************************************** 
* * 
* U.S. ARHY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
i * 
*************************************** 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPERATION STATION 

HYDROGRAPH AT A1 

ROUTED TO SA2 

HYDROGRAPH AT A2 

HYDROGRAPH AT A3 

HYDROGRAPH AT A4 

4 COMBINED AT J@SA5 

ROUTED TO SA5 

HYDROGRAPH AT A5 

2 COMBINED AT J@RKPl 

HYDROGRAPH AT A6 

HYDROGRAPH AT A7 

2 COKBINHD AT J@SAB 

ROUTED TO SAB 

HYDROGRAPH AT AS 

HYDROGRAPH AT A9 

3 COMBINED AT J@RMP2 

HYDROGRAPH AT 

HYDROGRAPH AT B2 

ROUTED TO BKP1 

2 COMBINED AT J@SB3 

ROUTED TO 

HYDROGRAPH AT B4 

HYDROGRAPH AT B5 

2 COMBIN~D AT J@SB6 

ROUTED TO SB6 

HYDROGRAPH AT B3 

HYDROGRAPH AT B6 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE HILES 

PEAK TIME OF AVERAGE FLOW FOR KAXIKUK PERIOD 
FLOW PEAK 6-HOUR 24-HOUR 72-HOOR 

11. 32.50 10. 

11. 33.00 10. 

12. 29.50 12. 

6. 29.50 6. 

8. 20.50 7. 

30. 29.50 30. 

30. 30.50 30. 

6. 35.50 6. 

36. 31.00 36. 

4. 32.00 4. 

2. 31.00 2. 

6. 31.50 6. 

6. 32.00 6. 

4. 36.50 4. 

12. 20.50 11. 

15. 22.00 15. 

18. 28.00 18. 

54. 13.50 23. 

10. 17.00 9. 

27.50 25. 

26. 28.00 25. 

15. 25.50 15. 

12. 29.50 12. 

26. 27.00 26. 

26. 28.00 26. 

9. 35.00 9. 

7 32.00 7. 

8. 

8. 

9. 

5. 

4. 

24. 

24. 

5. 

29. 

3. 

2. 

5. 

5. 

3. 

6. 

.~ 

.L~. 

13. 

7. 

7. 

18. 

18. 

10. 

9. 

19. 

19. 

5. 

6. 

4. 

4. 

4. 

2. 

1. 

11. 

,, 
11. 

3. 

13. 

1. 

1. 

2. 

2. 

.. , 
l. 

g 
v. 

5. 

2. 

2. 

7. 

ry 
I. 

4. 

4. 

7. 

4. 

? 

BASIN HAXIHUM TIME OF 
AREA STAGE MAX STAGE 

0.50 

0.50 

0.44 

0.30 

0.18 

1.42 

1. 42 

0.44 

1. 86 

0.37 

0.18 

0.55 

0.55 

0.35 

0 ~ ... . Jl 

1.27 

0.60 

0.19 

0.19 

0.79 

0.79 

0.48 

0.54 

1.02 

0.46 

0.29 

23.47 33.00 

13.08 30.50 

16.47 32.00 

47.44 17.00 

28.22 28.00 

19.68 28.00 

WC059_RICHARDSON_MILL_POND - 060



nVVlllU lV UUI uv. ~f/.tJV v,. 

I HYDROGRAPH AT B7 9. 36.00 9. 8. 4. 0.49 

2 COKBINKD AT J@RKP3 74. 29.50 72. 56. 25. 3.05 

I 3 COMBINED AT J@RMP 123. 29.50 120. 97. 44. 6.18 

I ROUTKD TO RKP 113. 33.50 111. 91. 43. 6.18 10.66 33.50 

I *** NORMAL HND OF HKC-1 *** 

I 
I ?lZ£- )_ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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II HKC1 S/N: 1343000043 HHVersion: 6.33 Data File: C:\JOBS\HILLPOND\KX-lO.PRN 

II *****************************•*********•* 
* * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

II **· KAY 1991 f 
VERSION 4.0.1K * 

* * * RUN DATE 09/03/1996 TH!K 10:49:46 * 

Ill :***************************************: 

II 
Ill 

Ill 4 IO 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

II 

IT 

RICHARDSON MILLPOND WATERSHED STUDY 
L&H JOB 96038-0445 10-YEAR STORK 

OUTPUT CONTROL VARIABLES 
1PRHT 5 ?RINT CONTROL 
IPLOT :) PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NHIN 30 MINUTES IN COMPUTATION INTERVAL 

IDATE 0 STARTING DATE 
ITIHE CJOO(i STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 
NDTlHE 

' ,) ENDING DATE 
0530 ENDING TIME 

19 CENTURY HARK 

COHPDTA~:DN INTERVAL 0.50 HOURS 
TOTAL TIME BASE 149.50 HOURS 

ENGLi3H UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIFITATlON DEPTH INCHES 
LENGTH, ELEV,mON 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGPJES FAHRENHEIT 

EXISTING CONDITIONS 

*************************************** 
* * 
* U.S. ARMY CORPS OF ENGINEERS .. 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 l 

* (916) 756-1104 * 
* * 
*************************************** 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPERATION STATION 

HYDROGRAPH AT Al 

ROUTED TO SA2 

HYDROGRAPH AT A2 

HYDROGRAPH AT A3 

~YDROGRAPH AT A4 

4 COMBINED Ai j~SA5 

ROUTED TO SA5 

HYDROGRAPH AT A5 

2 COMBfNED AT J!RMPl 

HYDROGRAPH AT AS 

HYDROGRAPH Ai A? 

2 COMBINED Ai J@SAB 

ROUTED TO SA8 

HYDROGRAPH AT A8 

HYDROGRAPH AT AS 

3 COMBINED AT J@~~P2 

HYDROGRAPH AT Bl 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

:JYDROGRAPH AT 

HYDROGRAPH Ai 

2 COMBINED AT 

ROUTRD TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

"') n .. 

BHPl 

J!SB3 

SB3 

B4 

B5 

J@SB6 

SB6 

B3 

B6 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIHE OF 
FLOW PEAK 

26. 32.00 

26. 32.50 

28. 29.50 

16. 29.00 

20. 20.00 

75. 29. 01) 

75. 30.50 

17. 35.50 

91. 31.00 

13. 31.00 

30.00 

30.50 

20. 31.50 

11. 36.50 

35. 20.00 

44. 21.50 

43. 27.50 

106. 13.50 

17. 17.00 

54. 27.50 

54. 28.00 

38. 24.50 

32. 29.00 

66. 26.50 

66. 27.50 

22. 35 _GO 

17- 32.00 

AVERAGE FLOW FOR HAXIHUH PERIOD 
6-HOUR 

26. 

26. 

28. 

16. 

18. 

74. 

74. 

-17 
.l.!. 

89. 

13. 

~ 

I-

20. 

20. 

.. 
ll. 

32. 

42. 

42. 

47. 

15. 

53. 

5 ~ u. 

36. 

31. 

65. 

65. 

16. 

24-HOUR 

21. 

21. 

21. 

12. 

9. 

60. 

60. 

14-

73. 

• 0 
1\J. 

5. 

1' .:J. 

. ~ 
l\1-

16. 

12. 

41. 

41. 

24. 

23. 

18. 

. ~ 
lV .. 

72-HOUR 

9. 

9. 

9. 

5. 

3. 

26. 

7. 

33. 

4-

2. 

7_ 

7. 

5 . 

f!. 

. ~ 
ll • 

12. 

5. 

5. 

'" 11 -

i?. 

9. 

10. 

19. 

19. 

g_ 

6. 

BASIN 
AREA 

0.50 

0.50 

0.44 

0.30 

O.lB 

1.42 

1. 42 

0.44 

1. 86 

0. 37 

0.18 

0.55 

0.55 

0.35 

0.37 

1.27 

0.60 

0.19 

0.19 

0.79 

0.79 

0.48 

0.54 

1.02 

l_ 02 

0.46 

0.29 

MAXIMUM TIME OF 
STAGE HAX STAGE 

24.17 32.50 

13.28 30.50 

17.37 31.50 

50.35 17.00 

29.28 28.00 

20.41 27.50 
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KUUTW TU 

HYDROGRAPH AT 

2 COKBINKD AT 

3 COHBINKD AT 

ROUTED TO 

B7 

J@RMP3 

J@RMP 

RMP 

!:JJ. i:!. :JV 

23. 36.00 

172. 30.00 

301. 30.00 

288. 33.00 

!:JV. 

23. 

169. 

297. 

284. 

111. 

19. 

135. 

242. 

233. 

;JV. 

9. 

60. 

110. 

109. 

0.49 

3.05 

6.18 

1L.Uv 

6.18 11.57 

PK-~-1 o 

LiJ.vV 

33.00 
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II HIC1 S/N: 1343000043 HHVersion: 6.33 Data File: C:\JOBS\HILLPOND\KX-25.PRN 

II :***************************************! 

* FLOOD HYDROGRAPH PACKAGE (HKC-1} * 
~y 1~1 * 

VERSION 4.0.1K * 
* II : 

* RUN DATK 09/03/1996 TIHK 10:49:54 * 

II
* 
***************************************** 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

4 10 

IT 

RICHARDSON MILLPOND WATKRSHKD STUDY 
L&H JOB 96038-0445 25-YKAR STORM 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL D. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIKK DATA 
NMIN 30 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
ITIHE 0000 STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 7 0 ENDING DATE 
NDTIHE 0530 ENDING TIME 
ICENT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.50 HOURS 
TOTAL TIME BASK 149.50 HOURS 

ENGLISH UNITS 
DRAINAGE AR!A 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE HILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

EXISTING CONDITIONS 

*************************************** 
* * 
* U.S. ARMY CORPS OF KNGINKKRS * 
* HYDROLOGIC KHGINKKRING CKNTKR * 
* 609 SKCOND STRKKT * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 
*************************************** 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPERATION STATION 

HYDROGRAPH AT Al 

ROUTED TO SA2 

HYDROGRAPH AT A2 

HYDROGRAPH AT A3 

HYDROGRAPH AT A4 

4 COMBINED AT J!SA5 

ROUTED TO SA5 

HYDROGRAPH AT A5 

2 COMBINED AT J@RHPl 

HYDROGRAPH Ai AS 

HYDROGRAPH AT A7 

2 COMBINED AT J@SAfi 

ROUTED TO SAB 

HYDROGRAPH AT 

HYDROGRAPH AT A9 

3 COMBINED AT J@F~P2 

HYDROGRAPH AT Bl 

HYDROGRAPH AT B2 

ROUTED TO BMP1 

2 COMBINED AT J@SB3 

ROUTED TO 

HYDROGRAPH AT B4 

HYDROGRAPH AT B5 

2 COMBINED AT J@SB6 

ROUTED TO SB6 

HYDROGRAPH AT B3 

HYDROGRAPH AT BS 

4 COHBINED AT :@SF" 

RUNOFF SUI!HARY 
FLOW IN CUBIC FEET PER SECOND 

TIHE IN HOURS, AREA IN SQUARE HILES 

PEAK TIHE OF AVERAGE FLOW FOR KAXIMUK PERIOD 
FLOW PEAK 6-HOUR 24-HOUR 72-HOUR 

36. 32.00 36. 

36. 32.50 36. 

39. 29.50 38. 

23. 29.00 22. 

28. 20.00 26. 

105. 29.00 103. 

104. 30.00 103. 

24. 35.50 24. 

126. 31.00 125. 

20. 30.50 19. 

10. 30.00 10. 

30. 30.50 30. 

30. 31.00 30. 

17. 36.50 16. 

50. 20.00 46. 

64. 21.50 62. 

59. 27.50 57. 

137. 13.50 61. 

57. 15.00 29. 

70. 27.50 69. 

70. 28.00 69. 

52. 24.50 51. 

44. 29.00 43. 

93. 26.50 90. 

93. 27.00 90. 

30. 35.00 30. 

23. 32.00 23. 

204. 

29. 

29. 

29. 

17. 

13. 

83. 

83. 

20. 

102. 

15. 

8. 

23. 

23. 

14. 

24. 

54. 

42. 

19. 

16. 

55. 

55. 

33. 

33. 

65. 

65. 

25. 

18. 

158. 

13. 

13. 

12. 

7. 

5. 

37. 

37. 

10. 

46. 

7. 

3. 

10. 

10. 

7. 

8. 

25. 

1
~ 

I. 

6. 

6. 

"~ tJ. 

1'; 
"· 

13. 

26. 

26. 

12. 

8. 

69. 

BASIN HAXIHUM TIME OF 
AREA STAGE KAX STAGE 

0.50 

0.50 24.62 32.50 

0.44 

0.30 

0.18 

l. 42 

1. 42 13.41 30.00 

0.44 

1. 86 

0.37 

0.18 

0.55 

0.55 17.70 31.00 

0. 35 

0.37 

1.27 

0.60 

0.19 

0.19 50.71 15.00 

0.79 

0.79 29.33 28.00 

0.48 

0.54 

1.02 

1. 02 20.89 27.00 

0.46 

0.29 
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HYDROGRAPH AT B7 

2 COMBINED AT J@RKP3 

3 COHBINKD AT J@RMP 

ROUTKD TO RMP 

32. 36.00 31. 

235. 29.50 230. 

418. 30.00 411. 

401. 32.50 395. 

26. 13. 0.49 

183. 82. 3.05 

336. 153. 6.18 

326. 152. 6.18 12.05 32.50 
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I HEC1 S/N: 1343000043 HKVersion: 6.33 Data File: C:\JOBS\MILLPOND\KX-100.PRN 

I ***************************************** 
* * t FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

KAY 1991 * 
VERSION 4.0.1K * 

* 

I 
: RUN DATE 09/03/1996 TIKK 10:50:02 : 

***************************************** 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 IO 

IT 

RICHARDSON MILLPOND WATERSHED STUDY 
L&H JOB 96038-0445 100-YKAR STORK 

OUTPUT CONTROL VARIABLES 
IPRN'f 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 30 MINUTES IN COMPUTATION INTERVAL 

IDATE 0 S1ARTING DATE 
ITIME 0000 STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 0 ENDING DATE 
NDT!HE 0530 ENDING TIHE 
ICENT 19 CENTURY HARK 

COMPUTATION I~TERVAL 0.50 HOURS 
T07AL TIME BASE 149.50 HOURS 

ENGLISH UNrTS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLGW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE HILES 
INCHES 
FEET 
CUB1C FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

EXISTING CONDITIONS 

*************************************** 
* * * U.S. ARKY CORPS OF KHGINKKRS * 
* HYDROLOGIC ENGINKKRIHG CENTER * 
* 609 SKCOND STRKKT * 
t DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 
*************************************** 
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I 
I 
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OPERATION STATION 

HYDROGRAPH AT Al 

ROUTED TO SA2 

HYDROGRAPH AT A2 

HYDROGRAPH AT A3 

HYDROGRAPH AT A4 

4 COMBINED AT J@SA5 

ROUTED TO SA5 

HYDROGRAPH AT A5 

2 COMBINED AT J@RHPl 

HYDROGRAPH AT A6 

HYDROGRAPH AT A7 

2 COMBINED AT J@SAB 

ROUTED TO SAB 

HYDROGRAPH AT AB 

HYDROGRAPH AT A9 

3 COMBINED AT J@RHP2 

HYDROGRAPH AT Bl 

HYDROGRAPH AT B2 

ROUTED TO Bl!Pl 

2 COMBINED AT J@SB3 

ROUTED TO SB3 

HYDROGRAPH AT B4 

HYDROGRAPH AT B5 

2 COMBINED AT J@SBS 

ROUTED TO SH6 

HYDROGRAPH AT B3 

nYDROGRAPH AT B6 

4 COMBINED AT J~SB? 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIHE IN HOURS, AREA IN SQUARE HILES 

PEAX TIME OF AVERAGE FLOW FOR HAXIHUH PERIOD 
FLOW PKAX 6-HOUR 24-HOUR 72-HOUR 

53. 32.00 52. 42. 19. 

53. 32.50 52. 

56. 29.50 55. 

34. 29.00 34. 

41. 19.50 36. 

153. 29.00 151. 

153. 30.00 151. 

37. 35.00 36. 

166. 31.00 163. 

31. 30.50 31. 

16. 29.50 16. 

48. 30.50 47. 

48. 31.00 47. 

26. 36.00 25. 

76. 19.50 70. 

99. 21.50 96. 

85. 27.50 83. 

187. 13.00 83. 

138. 14.00 54. 

142. 14.00 95. 

136. 15.00 95. 

77~ 24.50 74. 

65. 29.00 64. 

136. 26.50 133. 

136. 27.00 133. 

44. 34.50 44. 

33. 32.00 33. 

2S8. ~8.50 292. 

42. 

42. 

25. 

19. 

122. 

30. 

150. 

? ' -~-

12. 

36. 

36. 

21. 

36. 

63. 

6:1 v. 

27. 

22. 

79. 

78. 

49. 

48. 

96. 

96. 

37. 

19. 

18. 

10. 

7. 

54. 

54. 

15. 

68. 

10. 

5. 

15. 

15. 

11. 

12. 

38. 

24. 

9. 

9. 

33. 

33. 

18. 

20. 

38. 

38. 

16. 

12. 

100. 

p-e£-IDO 

BASIN HAXIHUH TIME OF 
AREA STAGE MAX STAGE 

0.50 

0.50 25.38 32.50 

0.44 

0.30 

0.18 

1.42 

1. 42 13.63 30.00 

0.44 

1.86 

0.37 

0.18 

0.55 

0.55 16.27 31.00 

0. 35 

0.37 

1.27 

0.60 

0.19 

0.19 51.10 14.00 

0.79 

0.79 29.54 15.00 

0.48 

0.54 

1.02 

1.02 21.45 27.00 

0.46 

0.29 
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I HYDROGRAPH AT B7 46. 35.50 45. 39. 19. 0.49 

2 COKBINKD AT J@RKP3 337. 29.50 330. 262. 119. 3.05 

I 3 COKBINKD AT J@RKP 611. 29.50 601. 491. 225. 6.18 

I 
ROUTKD TO RKP 588. 32.50 580. 479. 224. 6.18 12.75 32.50 

I f> fL~ -I oo 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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II HKCl S/H: 1343000043 HKVersion: 6.33 Data File: C:\JOBS\HILLPOHD\FU-2.PRH 

II ***************************************** 
* * * FLOOD HYDROGRAPH PACKAGE {HKC-1) * 

*************************************** 
* * 
* U.S. ARHY CORPS OF ENGIHEKRS * 

II * HAY 1991 * 
* • VERSION 4. 0 .lK * 
* ~ 

* HYDROLOGIC EHGIMKERIHG CENTER * 
* 609 SECOND STREET * 
* DAVIS. CALIFORNIA 95616 * 

* RUN DATK 09/12/1996 TIKK 12:30:23 * -- * (916) 756-1104 * 
* * II :***************************************: 1-ur U 1'2. 12 *************************************** 

II 

II 

II 

II 

II 

II 

I 
II 
II 

II 

II 

II 

II 

II 

II 

cON 6 l T }CJ N s 
X X XXX X XXX XXX XX 
X X X X X 
X X X X 
XXX XXX X xxxx X XX XXX 
X 
X 
X 

X X X 
X X X X 
X xxxxxxx XXX XX 

Full Microcomputer Implementation 
by 

Haestad Methods, Inc. 

X 
XX 
X 
X 
X 
X 

XXX 

31 Brookside Road* Waterbury, Connecticut 06708 * 1203) 755-1666 

THIS PROGRAM RKPLACES ALL PR~VIOUS VERSIONS OF HEC-1 KNOWN AS HECl {JAN ?3), HEClGS, HEC1DB. AND HEC1KW. 

THK DEFiNITIONS 0~ VARIABLES -RTIKP- AND -RTIOR- HAVE CHANGED FROM THOSE USKD WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AKSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEF 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAKBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
IiSS:READ 'IIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AKPT INFILTRATION 
KINEMATIC WAVE: NEW F:NiTE DIFFRRKNCE ALGORITHM 
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I HIC-1 HIPUT PAGE 1 

LINE ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

I 1 ID RICHARDSON MILLPOND WATERSHED STUDY FUTURE CONDITIONS 
2 ID L&M JOB 96038-0445 2-YEAR STORM 25X IMPERVIOUS 

I *DIAGRAM 
• 3 IT 30 300 

4 IO 5 

I * 
* 

5 n A1 

I 6 BA• 0.5 
* 2-YEAR STORM 5 min 15 min 60 min 2 br 3 br 6 br 12 br 24 hr 

7 PH 0.47 0.95 1.6 l.B 2 2.5 2.95 3.4 

I 
* 10-YEAR STORM 

* 0.6 1.28 2.28 2.61 2.94 3.78 4.53 5.28 
t 25-YEAR STORM 

* 0.68 1.49 2.68 3.08 3.48 4.51 5.43 6.35 

I t 100-YEAR STORM 

* 0.81 1.81 3.3 3.82 4.33 5.65 6.83 8 
t 68 

I 8 "' 76 "" 9 UD 18.0 

* 1 

I 10 KK SA2 
11 RS 4 FLOW -1 
12 RC 0.07 0.07 0.07 3220 0.005 

I 13 PJ 0 180 310 310 320 320 400 600 
14 RY 70 40 25 "" 23 25 40 ?0 L.J 

I 
15 KK A2 
16 BA 0.44 

* 70 

I 
17 LS 76 
18 UD 15.48 

t 0.86 

I 19 KK A3 
20 BA 0.3 

* 65 

I 
21 LS 69 
22 UD 14.94 

t 0.83 

I 23 KK A4 
24 BA 0.18 

t 67 

I 25 LS 75 
26 UD 6.66 

t 0.37 

I 
I 
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I HKC-1 INPUT PAGE 2 

LINK ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... B ....... 9 ...... 10 

I 
27 XI J@SA5 COMBINE SA2, A2, A3, A4 

I 
28 HC 4 

e 
29 KK SA5 
30 RS 6 FLOW -1 

I 31 RC 0.07 0.07 0.07 5060 0.002 
32 RX 0 150 255 255 265 265 350 480 
33 RY~ 50 14 13 11 11 13 14 50 

I 34 KK A5 
35 BA 0.44 

* 64 

I 36 LS 76 
37 UD 20.88 

* 1.16 

I 38 u J@RHP1 COMBINE SA5, A5 
39 HC 2 

I 40 KK AS 
41 BA 0.37 

j 58 

I 42 LS 65 
43 UD 16.38 

t 0.91 

I 44 KK A7 
45 BA 0.18 

I * 59 
46 LS 69 
47 UD 15.66 

.~ 0.87 

I 48 KK J@SA8 COMBINE A7, AB 
49 HC 2 

I 50 KK SAB 
51 RS 4 FLOW • -1 

I 
52 RC 0.07 0.07 0.07 3540 0.004 
53 RX 0 85 180 180 190 190 225 350 
54 RY 40 20 18 16 16 18 20 40 

I 55 KK AS 
56 BA 0.35 

t 61 

I 
57 LS 71 
58 UD 21.78 

t 1.21 

I 
I 
I 
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I HEC-1 INPUT PAGE 3 

LINK ID ....... 1. ...... 2 ....... 3 ...... . 4 .... ... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

I 
59 IK A9 

I 
60 BA 0.37 

• * 63 
61 LS 75 
62 UD 6.48 

I * 0.36 

63 K~ J@RMP2 COMBINE SA8, A8, A9 

I 64 H 3 

65 KK B1 

I 
66 BA 0.603 

* 70 
67 LS 77 
68 UD 13.68 

I * 0.76 

69 KK B2 

I 
70 BA 0.185 
71 LS 78 
72 UD 1.00 

I 73 KK BMPl STONEHOUSE BMP~l - WEG CALCULATIONS 
74 RS 1 ELEV 45.00 
75 sv 6.32 8.57 23.55 24.87 26.18 27.49 31.44 32.75 34.07 39.32 

I 76 SE 45.00 45.9 50.1 50.4 50.7 51.0 51.9 52.2 52.5 53.7 
77 SQ 0 l"l. <! 12.1 17.6 54.6 1-4/\ (\ 350.2 449 557 1058 0.1 .lV .L 

I 
78 KK J@SB3 COMBINE B1, BHP1 
79 HC r, 

l 

80 KK SB3 

I 81 RS 6 FLOW -1 
82 RC 0.07 0.07 0.07 4160 0.005 
83 RX 0 150 255 255 265 265 290 420 

I 84 RY 70 30 29 27 27 29 30 70 

85 KK B4 

I 
86 BA 0.479 

* 68 
87 
88 LS 78 

I 89 UD 10.98 
t 0.61 

I 90 KK B5 
91 BA 0.538 

t 67 

I 
92 LS 74 
93 UD 14.94 

* 0.83 

I 
I 
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I HEC-1 INPUT PAGI 4 

LINE ID ....... 1. ...... 2 ....... 3 ..... .. 4 ...... . 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

I 
94 u J@SB6 COMBINE B4, B5 

I 95 HC 2 
• 

96 KK SB6 

I 
97 RS 5 FLOW -1 
98 RC 0.07 0.07 0.07 4280 0.004 
99 RX 0 190 270 270 280 280 390 460 

100 RY• 50 25 20 18 18 20 25 50 

I 101 KK B3 
102 BA 0.456 

I * 69 
103 LS 79 
104 UD 20.52 

* 1.14 

I 105 KK B6 
106 BA 0.294 

I * 70 
107 LS 80 
108 UD 17.82 

I * 0.99 

109 u J@SB7 COMBINE SB3, SB6, B3, B6 
110 HC 4 

I 1'' .Lll KK SB7 
112 "~ AJ 4 FLOW -1 

I 113 RC 0.07 0.07 0.07 2960 0.002 
114 RX 0 60 70 85 270 330 380 500 
115 RY 40 20 15 12 12 15 30 40 

I 116 KK B7 
117 BA 0.492 

t 69 

I 118 LS 79 
119 UD 21.42 

* 1.19 

I 120 KK J@RMP3 COHBINE SB7, B7 
121 HC 2 

I 122 KK J@RMP COMBINE J@RMP1, J@RHP2, J@RHP3 
123 HC 3 

I 124 H RHP RICHARDSON MILLPOND 
125 RS ELEV 9.52 
126 SA 34.79 38.85 43.08 47.32 51.55 55.78 60.01 64.25 68.48 72.71 
127 SE 9.52 10 10.5 11 11.5 1'' 12.5 10 13.5 14 

I 
<L <J 

128 SQ 0 30 86 167 272 388 520 659 797 932 
129 zz 

I 
I 
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I SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

I LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. (.)CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

I •5 Al 
v 
v 

I 10 SA2 

I 15 f2 

I 
19 A3 

23 A4 

I 
27 J@SA5 .................................... 

I 
v 
v 

29 SA5 

I 34 A5 

I 38 J@RHPL ........... 

I 40 AS 

I 44 A7 

I 48 J@SA8 ............ 
v 
v 

I 
50 SAB 

55 A8 

I 
59 A9 

I 63 J@RKP2 ........................ 

I 65 Bl 

I 69 B2 
v 

I 
v 

73 BMPl 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

80 

85 

ClfiO 

94 

96 

101 

105 

v 
v 

SB3 

B4 

B5 

J8SB6 ........... . 
v 
v 

SB6 

B3 

B€ 

109 J@SB7 •••••••••.••••.••••.•.•••...••.•..•. 

111 

116 

v 
v 

SB7 

B7 

120 J@RHP3 .••..••••... 

1t"\i} 
J.ll J@RHP .••..........••••..•.... 

v 
v 

124 RHP 

(Ui) RUNOFF ALSO COMPUTED AT THIS LOCATION 
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II HEC1 S/N: 1343000043 HKVersion: 6.33 Data File: C:\JOBS\KILLPOND\FU-2.PRN 

II ***************************************** 
* * * FLOOD HYDROGRAPH PACKAGK (HKC-1) * 

II * KAY 1991 * 
* e VERSION 4.0.1E * 
* * 
l RUN DATE 09/12/1996 TIKE 12:47:21 t 

II * * 
***************************************** 

II 
II RICHARDSON MILLPOND WATERSHED STUDY 

L&K JOB 96038-0445 2-YEAR STORM 

II 4 IO OUTPUT CONTROL VARIABLES 
IPRKT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 

FUTURE CONDITIONS 
25% IMPERVIOUS 

II 
II 

NMIN 30 MINUTES IN COMPUTATION INTERVAL 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 7 0 ENDING DATE 
NDTIHE 0530 ENDING TIME 
ICENT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.50 HOURS 
TOTAL TIME BASE 149.50 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

*************************************** 
* * 
* U.S. ARMY CORPS OF KNGINEKRS * 
* HYDROLOGIC ENGINKKRING CKNTKR * 
* 609 SECOND STRKKT * 

' DAVIS, CALIFORNIA 95616 * 

' (916) 756-1104 * 
* * 
*************************************** 
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I 
I 
I . 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

STATION 

A1 

SA2 

A3 

HYDROGRAPH AT A4 

4 COMBINED AT J@SA5 

ROUTED TO SA5 

HYDROGRAPH AT A5 

2 COMBINED AT J@RKP1 

HYDROGRAPH AT A6 

HYDROGRAPH AT A7 

2 COMBINED AT J@SA8 

ROUTED TO SAB 

HYDROGRAPH AT AB 

HYDROGRAPH AT A9 

3 COMBINED AT J@RKP2 

HYDROGRAPH AT Bl 

HYDROGRAPH AT B2 

ROUTED TO BKP1 

2 COMBINED AT J@SB3 

ROUTKD TO SB3 

HYDROGRAPH AT B4 

HYDROGRAPH AT B5 

2 COMBINED AT J@SB6 

ROUTED TO SB6 

HYDROGRAPH AT B3 

iiYDROGRAPH AT B6 

RUNOFF SUMMARY 
FLOW IN CUBIC FRKT PER SECOND 

TIME IN HOURS, AREA IN SQUARE HILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 6-HOUR 24-HOUR 72-HOUR 

16. 32.00 16. 

16. 32.50 16. 

16. 29.50 16. 

8. 29.00 8. 

12. 20.00 

43. 29.00 43. 

43. 30.50 43. 

13. 35.00 12. 

55. 31.00 54. 

7. 31.00 7. 

5. 30.00 4. 

12. 30.50 11. 

11. 

7. 36.50 7. 

26. 19.50 24. 

31. 21.00 29. 

26. 27.50 25. 

54. 13.50 23. 

10. 17.00 9. 

34. 27.50 33. 

34. 28.00 33. 

26. 24.50 25. 

19. 29.00 18. 

43. 26.50 41. 

43. 27.00 41. 

15. 35.00 15. 

32.00 11. 

13. 

13. 

12. 

6. 

6. 

35. 

35. 

10. 

44. 

5. 

3. 

9. 

9. 

6. 

24. 

18. 

~ 

!. 

7. 

24. 

24. 

16. 

1' _q_ 

3•}. 

30. 

13. 

9. 

6. 

6. 

5. 

2. 

2. 

15. 

15. 

5. 

20. 

2. 

1. 

4. 

4. 

3. 

4. 

,, 
1!. 

7. 

2. 

2. 

10. 

10. 

6. 

6. 

12. 

12. 

6. 

4. 

'1.1 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 

0.50 

0.50 

0.44 

0.30 

0.18 

1.42 

1.42 

0.44 

1.86 

0.37 

0.18 

0.55 

0.55 

0.35 

0.37 

1. 27 

0.60 

0.19 

0.19 

0.79 

0.79 

0.48 

0.54 

l J}2 

1. 02 

0.46 

0.29 

23.73 32.50 

13.13 30.50 

16.85 31.50 

47.44 17.00 

28.59 25.00 

19.98 27.00 
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nuuu.u w ilDI 

I HYDROGRAPH AT B7 

I 
2 COMBINED AT J@RMP3 

3 COMBINED AT J@RMP 

I ROUTED TO RMP 
0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

""· 
16. 

113. 

191. 

179. 

I.O!.VV 

35.50 

29.50 

29.50 

33.00 

"'· 
16. 

110. 

187. 

176. 

1\J. 

13. 

85. 

152. 

145. 

\.>l. 

6. 

38. 

69. 

69. 

0.49 

3.05 

6.18 

6.18 11.06 

t.t.I.VV 

33.00 
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II HRCl S/N: 1343000043 HKVersion: 8.33 Data File: C:\JOBS\MILLPOND\FU-10.PRN 

II ***************************************** 
* * 
t FLOOD HYDROGRAPH PACKAGE (HKC-1) * 

II 
t KAY 1991 t 
t e VERSION 4.0.1E * 
' * ' RUN DATE 09/12/1996 TIME 12:47:29 t 

II :***************************************: 

II 

II 
II 4 IO 

IT 

RICHARDSON MILLPOND WATERSHED STUDY 
L&K JOB 96038-0445 10-YEAR STORM 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

FUTURE CONDITIONS 
254 IMPERVIOUS 

II 

II 
II 

II 
II 
II 

NMIN 30 MINUTES IN COMPUTATION INTERVAL 

II 
II 
II 

II 
II 
II 

I DATE 1 0 STARTING DATE 
Iii ME 0000 STARTING TIME 

NQ 300 NUMBER OF HYDROGR~PH ORDINATES 
NDDATE 7 0 ENDING DATE 
NDTIHE 0530 ENDING TIME 
I CENT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.50 HOURS 
TOTAL TIME BASE 149.50 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE HILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

*************************************** 
* * t U.S. ARMY CORPS OF KNGINKKRS * 
t HYDROLOGIC ENGINEERING CENTER t 

* 609 SKCOND STREET t 
t DAVIS, CALIFORNIA 95616 * 
* ( 9161 756-1104 * 
* * *************************************** 
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I 
I 
I . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPERATION STATION 

HYDROGRAPH AT Al 

ROUTED TO SA2 

HYDROGRAPH AT ~ A2 

HYDROGRAPH AT A3 

HYDROGRAPH AT A4 

4 COMBINED AT J@SA5 

ROUTED TO SA5 

HYDROGRAPH AT A5 

2 COMBINED AT J@R~Pl 

HYDROGRAPH AT A6 

HYDROGRAPH AT A7 

2 COMBINED AT J@SAB 

ROUTED TO SA8 

HYDROGRAPH AT A8 

HYDROGRAPH AT A9 

3 COMBINED AT J@RMP2 

HYDROGRAPH AT 

HYDROGRAPH AT B2 

ROUTED TO BHf'1 

2 COMBINED AT J@SB3 

ROUTED TO SB3 

HYDROGRAPH AT B4 

HYDROGRAPH AT B5 

2 COMBINED AT J@SB6 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

SB6 

B3 

B6 

RUNOFF SUMMARY 
FLOW IN CUBIC FRET PER SECOND 

TIME IN HOURS, AREA IN SQUARE HILES 

PEAK TIME OF 
FLOW PEAK 

35. 32.00 

35. 32.50 

35. 29.50 

19. 29.00 

27. 19.50 

95. 29.00 

95. 30.00 

27. 35.00 

119. 31.00 

19. 30.50 

11. 29.50 

29. 30.50 

29. 31.00 

57. 19.50 

69. 21.00 

55. 27.50 

106. 13.50 

17. 17.00 

66. 27.50 

66. 27.50 

54. 24.50 

41. 29.00 

91. 26.00 

91. 27.00 

31. 34.50 

23. 32.00 

·;,q (;(; 

AVERAGE FLOW FOR MAXIMUM PERIOD 
6-HOUR 24-HOUR 72-HOUR 

34. 

34. 

34. 

19. 

25. 

93. 

93. 

26. 

118. 

18. 

11. 

29. 

29. 

17. 

52. 

67. 

53. 

47. 

15. 

64. 

64. 

52. 

40. 

88. 

88. 

31. 

23. 

27. 

27. 

26. 

14. 

13. 

76. 

76. 

22. 

97. 

14. 

8. 

22. 

15. 

26. 

56. 

39. 

15. 

,,., 
!L. 

49. 

49. 

34. 

30. 

64. 

64. 

26. 

18. 

,, ' 
' "'·~ 

12. 

12. 

11. 

6. 

4. 

33. 

33. 

11. 

44. 

6. 

3. 

10. 

10. 

" I. 

9. 

26. 

15. 

5. 

5. 

20. 

20. 

13. 

25. 

12. 

8. 

BASIN 
AREA 

0.50 

0.50 

0.44 

0.30 

0.18 

1. 42 

1. 42 

0.44 

1. 86 

0.37 

0.18 

0.55 

0.55 

0.35 

0.37 

1. 27 

0.60 

0.19 

0.19 

0.79 

0.79 

0.48 

0.54 

1.02 

1. 02 

0.46 

0.29 

HAXIHUK TIME OF 
STAGE HAX STAGE 

24.56 32.50 

13.37 30.00 

17.67 31. DO 

50.35 17.00 

29.32 27.50 

20.86 27.00 
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UIIJV.I..U.&/ .I.V 

I HYDROGRAPH AT B7 

2 COMBINED AT J@RMP3 

I 3 COMBINED AT J@IDIP 

I . ROUTED TO RMP 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

32. 

230. 

407. 

390. 

35.50 

29.50 

29.50 

32.50 

32. 

225. 

400. 

384. 

27. 

179. 

328. 

318. 

13. 

79. 

149. 

148. 

0.49 

3.05 

6.16 

6.16 12.01 

Posi-/D 

32.50 
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II HECl S/N: 1343000043 HKVersion: 6.33 Data File: C:\JOBS\MILLPOND\FU-25.PRN 

II ***************************************** 
* * t FLOOD HYDROGRAPH PACKAGE {HKC-1) t 

* KAY 1991 * II :. VERSION 4.0.1E : 

* RUN DATE 09/12/1996 TIKE 12:47:37 * 
II :***************************************: 

II 

4 IO 

IT 

RICHARDSON MILLPOND WATERSHED STUDY 
L&K JOB 96038-0445 25-YEAR STORM 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

FUTURE CONDITIONS 
25% IMPERVIOUS II 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

HYDROGRAPH TIME DATA 
NHIN 30 

1 0 
0000 

300 

I DATE 
I TIME 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 

NQ 
NDDATE 
NDTIHE 
I CENT 

7 0 
0530 

STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 

19 CENTURY HARK 

COMPUTATION INTERVAL 0.50 HOURS 
TOTAL TIME BASE 149.50 HOURS 

ENGLI3H UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEM?ERATUHE 

SQUARE HILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGPJES FAHRENHEIT 

*************************************** 
* * 
* U.S. ARKY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* {916) 756-1104 * 
* * 
*************************************** 
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I 
I 
I . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPERATION STATION 

HYDROGRAPH AT A1 

ROUTED TO SA2 

HYDROGRAPH AT • A2 

HYDROGRAPH AT A3 

HYDROGRAPH AT A4 

4 COMBINED AT J@SA5 

ROUTED TO 

HYDROGRAPH AT A5 

2 COMBINED AT J!RM?l 

HYDROGRAPH AT A6 

HYDROGRAPH AT A? 

2 COMBINED AT J@SA8 

ROUTED TO SA8 

HYDROGRAPH Ai AS 

HYDROGRAPH AT A9 

3 COMBINED AT J@RHP2 

HYDROGRAPH AT Bl 

HYDROGRAPH AT B2 

ROUTED TO BHP1 

2 COMBINED AT J@SB3 

ROUTED TO SB3 

HYDROGRAPH AT B4 

HYDROGRAPH AT B5 

2 COMBINED AT J@SB6 

ROUTED TO SB6 

HYDROGRAPH AT B3 

HYDROGRAPH AT B6 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIHR IN HOURS, AREA IN SQUARE HILES 

PEAK TIME OF 
FLOW PEAK 

46. 32.00 

46. 32.50 

46. 29.50 

26. 29.00 

36. 19.50 

127. 29.00 

1.27. 30.00 

36. 35.00 

160. 31.00 

26. 30.50 

15. 29.50 

'1 ~ .. 30.50 

41. 31.00 

24. 36.00 

76. 19.50 

93. 21.50 

73. 27.50 

137. 13.50 

57. 15.00 

84. 27.00 

84. 27.50 

71. 24.50 

55. 28.50 

121. 26.00 

121. 26.50 

41. 34.50 

31. 31.50 

AVERAGE FLOW FOR HAXIHUH PERIOD 
6-HOUR 24-HOUR 72-HOUR 

45. 

45. 

45. 

26. 

33. 

125. 

125. 

35. 

158. 

26. 

15. 

41. 

41. 

23. 

''Q 
D~. 

90. 

71. 

61. 

29. 

8
~ 

t.. 

82. 

68. 

54. 

118. 

118. 

40. 

30. 

37. 

37. 

35. 

19. 

17. 

102. 

102. 

30. 

130. 

20. 

11. 

31. 

31. 

20. 

35. 

76. 

51. 

19. 

16. 

64. 

64. 

45. 

41. 

85. 

84. 

34. 

24. 

16. 

16. 

14. 

8. 

6. 

45. 

45. 

14. 

59. 

9. 

5. 

13. 

13. 

10. 

'~ lL. 

35. 

20. 

6. 

6. 

27. 

27. 

17. 

17. 

33. 

33. 

16. 

11. 

BASIN 
AREA 

0.50 

0.50 

0.44 

0.30 

0.18 

1. 42 

1. 42 

0.44 

1. 86 

0.37 

().18 

0.55 

0 "!; .J.; 

0.37 

1. 27 

0. 60 

0.19 

0.19 

0.79 

0.79 

0.48 

0.54 

1. 02 

1.02 

0.46 

0.29 

MAXIMUM TIHE OF 
STAGE HAX STAGE 

25.07 32.50 

13.52 30.00 

18.06 31.00 

50.71 15.00 

29.37 27.50 

21.38 26.50 
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llVVlnU lV u111 

I HYDROGRAPH AT B7 

2 COKBINRD AT J@RMP3 

I 3 COKBINKD AT J@RMP 

I ROUTKD TO RMP 
• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

£V"1. ~iJ.VV 

42. 35.50 

300. 29.50 

539. 29.50 

519. 32.00 

42. 

295. 

530. 

512. 

35. 

234. 

435. 

423. 

17. 

104. 

198. 

197. 

0.49 

3.05 

6.18 

6.18 12.50 32.00 
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II YKCl S(N: 1343000043 HHVersion: 6.33 Data File: C:\JOBS\MILLPOND\FU-lOO.PRN 

II ***************************************** 
* * * FLOOD HYDROGRAPH PACKAGE {HEC-1) t 

II * KAY 1991 * 
* • VERSION 4.0.1K * 
* * * RUN DATE 09/12/1996 TIME 12:47:45 * 

II :***************************************: 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

4 IO 

IT 

RICHARDSON MILLPOND WATERSHED STUDY 
L&M jOB 96038-0445 100-YEAR STORM 

OUTPUT CONTROL VARiABLES 
IPRST 5 ?RINT CONTROL 
IPLOi D PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 

IDATE 
30 MINUTES IN COMPUTATION INTERVAL 
0 STARTING DATE 

ITIME 
NQ 

0000 STARTING TIME 
300 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 0 ENDING DATE 
NDTIME 0530 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.50 HOURS 
TOTAL TIME BASE 149.50 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH. ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE HILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

FUTURE CONDITIONS 
25X IMPERVIOUS 

*************************************** 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 
*************************************** 
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I 
I 
I . 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPERATION STATION 

HYDROGRAPH AT A1 

ROUTED TO SA2 

HYDROGRAPH AT 41 A2 

HYDROGRAPH AT A3 

HYDROGRAPH AT A4 

4 COMBINED AT J@SA5 

ROUTED TO SA5 

HYDROGRAPH AT A5 

2 COMBINED AT J@RM?l 

HYDROGRAPH AT A6 

HYDROGRAPH AT A? 

2 COMBINED AT J@SAB 

ROUTED TO SAB 

HYDROGRAPH AT AB 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT B2 

ROUTED TO BM?l 

2 COMBINED AT J@SB3 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

S£3 

.,, 
D'! 

B5 

J@SB6 

SBS 

B3 

B6 

l:";\·">;<t1 
.:~,:-... 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILKS 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 6-HOUR 24-HOUR 72-HOUR 

65. 32.00 64. 51. 23. 

65. 32.00 64. 51. 23. 

65. 29.00 64. 48. 20. 

38. 29.00 38. 28. 12. 

51. 19.50 47. 24. B. 

180. 29.00 177. 144. 63. 

180. 30.00 177. 144. 63. 

50. 35.00 49. 42. 20. 

226. 30.50 222. 183. 83. 

39. 30.50 38. 30. 13. 

22_ 29.50 22. 17. 7. 

61. 30.00 60. 47. 20. 

61. 31.00 60. 47. 20. 

34. 36.00 "'' JJ. 29. 14. 

107. 19.50 97. 49. 17. 

134. 21.00 130. 110. 51. 

101. 27.50 98. 71. 28. 

187. 13.00 83. 21. 9. 

138. 14.00 54. 22. 9. 

144. 14.00 110. 89. 37. 

140. 15.00 110. 89. 37. 

98. 24.~0 95. ~" 0~. 

76. 28.50 16. 5
~ 

'· 

169. 26.00 164. 118. 47. 

169. 26.50 164. 118. 47. 

56. 34.50 55. 46. 

42. 31.50 41. 15. 

356. 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 

0.50 

0.50 

0.44 

0.30 

0.18 

1. 42 

1. 42 

0.44 

1. 86 

0.37 

0.18 

0.55 

0.35 

0.37 

' ?'"~ l . .:.. t 

0. 60 

0.19 

0.19 

0.79 

0.79 

0.54 

1.02 

~ t\ •"'! 
l. \)0:. 

0.46 

0.29 

2.55 

25.57 32.00 

13.76 30.00 

18.57 "1 fi.A 
Jl. vv 

51.10 14.00 

29.54 15.00 

21.60 26.50 
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I HYDROGRAPH AT B7 

2 COMBINED AT JiRMP3 

I 3 COMBINED AT J@RKP 

I ROUTED TO RKP 
• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

58. 

412. 

752. 

722. 

35.50 

29.00 

29.00 

32.00 

57. 

404. 

740. 

713. 

49. 

321. 

607. 

593. 

24. 

145. 

279. 

277. 

0.49 

3.05 

6.18 

6.18 13.23 32.00 
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I ~ Langley and McDonald, P.C. 
ENGINEERS • SURVEYORS • PLANNERS 

Project No. 9tzo 3 &'-tY/i 
Client SJl!.,N67fo uSC: 

Date 9/rzJ q 4.heet No._ Computed By .DP5r Checked By __ 

I ~ 

I 
I 
I 

S~GT/o~ A - N Z.6'-~o 1 D/~ o;::- 6PIL-L-WAY5 

·2---1 e' 

I' D---J ,<?_ 

I 

I 
I 
12-ci {21 

}! 

•' 0- c II"--- I 

Pf?& Po6!- !;EVELofmt.,.Jr 
~ !) v ~ 

-~-L:-...-----+--- {_~) ~ t Fr ') 

I I 3 
2~'3 

I I 3 /. 1'6 
~~'6 2.ZI 

179 
390 

2, z z z. czo; 
2.&~ 3. 95 

Po:;r-bc.V. 
a v y 

) {Ff?) Lfl) __ 

17tj 2,/0 ~ &7 
39o / 9~ 509 

I 
I 
I 
I 
I 

/Vo '010tJI~IcAtJI t/IJc~eeA~.;;;; 1J 
c \-\ k{'.) N -E1-- v E--1-0C I T i . 
~ ~~~-D ?elt-STOvrc;, 
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I 

ELEVATION (F'EET) I 
0 .... N ~ -lh Ul Q) 

I 
I 

ELEVATION (F'EET) I 
0 .... N ~ ~ Ul (!) 

0 I : i I,;,: -hi:, J.~~.;::;+:;n:+m:m 

I 
~I ·1:1 1· "P:~fl!liiiiHl! 

, . • I • • I 
I,-

g I . I .. ' . I' -' : F~ : ~J.: ~ 11 : I Ill I 
, ~ . \ 

~F 
(JI . ' : I 

. '. . ! . 

(/) ''It (/) 
fTl 

. ' . . 
fTl :! ; 

0 0 0 0 ''. 
-1 . . . . 

-1 , 'I' 

''I' ' -
0 '; I 0 I 

I 
I z .... -~ : : . z N 

. ~ ! I • 

(JI 

:: 

DJ_l I 1)>: 
' 

CD . 

... . - ; 
0 

I 
I 

~I I>< I . ' ' - I' I iII i I 11 H~Q:l I 
~ f I · . I - ' I · ' ll' · II ' Pl O Ill iii I. I 
N 
~~ ·! I I' 1 1 1''\' I 1 rfJ I 

10 I 
I 

~ITII 
~L!.r..!, 

0 (JI CJ'l I ~ - N (M 

£e'd *S~Gl. l.617 17 Ol W'81 w '8 1 ~~ ll:9l 966l-2l-d3S 
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L & M IU 4 4':U '(':13~..380445* 

NATURAL CHANNELS 

1 ... , tll VARIABLES LIST: 
Y - FLOW ELEVATION tl - FLOWRRTE S - CHANNEL SLOPE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

VARIABLE 

0 <CFS> 
S <FT/FT> 

TO BE SOLVED <Y 1Q OR 

? 113 ~,~~41 ~ 
? .045 4 ~ ~ 

RESULTS 
=====·====~===== 

' Y-= ~.33 FT 
1=1= 55.,1 Sl=' 
P= 38.32 FT 
V= 2.C•2 FPS 

S> ? y Enter '-'P to 2¢ cro~s-section points. 
Enter <Return> only for distance to end. 

CROSS-SECTION r:'()INTS 
DISr ELEV COEFF DlST . ELEV COEFF 

0 5-5 .& 225 6 .& 
43.5 S.4 .b 247 5 .& 
45.5 3.8 .3 2&1 4.1 .£, 

55 2.5 .2 26-4 3.b .3 
&1 3 .a 282..5 0 .a. 
E-.3 3.7 • .3 292.5 0 .z 
(,(; 4.2 .& 313 .3 .2 
8b 5 .6 315 3.(, .3 

F~ 0.29 SUB-CRlHCAL FLOW cOS 5 .6 317 4.1 .6 
C:09 & .& 330 4.7 .& 

<Shift> <Prt Sc:-> print <Ret ~~t·'"l> repeat <Spact> Bar) back to 111en1.1 

NATURAL CHANNELS 

VARIABLES UST: 
Y - FLOW ELEVATION 0 - FLOWRATE S - CHANNEL SLOPE 

VARIA6U~ TO SE SOLVED W ,0 OR S> '7 y Enter up to 2Q cros\-~@ction points. 

? 179 J...q.. f. ~ 
()- nfl .,.\)., 

? .04~ '\ - y 

Entet' <Return> only for di'itance to end. 
0 (CFS) 
S (FT/FT> CROSS-SECTION PO!NTS 

D!ST ELEv COE~F DlST EL£V COEF~ 

c~ 5.5 .& 223 6 .b 
43.5 5.4 .b 247 5 .s 

RESULTS 4~ ... 
"''"' 3.8 7 

''"' .::E-1 4.!. .b 
~=======:~======= ~s 2.5 ? ..... 2&4 3.6 .3 
Y::-. 2..811 J:T ~1 - .a. ase;.s 0 .2 .:. 
A= 8Ct.S1 SF 63 3.7 .3 292.5 (I 0::,. ..... 
?~-e 52."/5 F'!" ~G 4 .-. .c. .& 313 3 -~ 
\j:: 2.22 H•S ~t. ::.· .£:. 315 3.& .3 
t=:= 0.32 SUB-CRITICAL j:'LQW 205 5 .& 317 4.1 .(:. 

2(1t) £:, .(:. 330 4.7 .b 

<Shift;> {Pt•t Sc> pr•int <R!tm·r.> t'epv~t <Spar:::e 8ad back to ili!m1 

------··-~---------------------~--·~---------------···~----------------------------

JARlABLES US"!': 
Y - ~LOW ELEV~TI~N 

. j ; • 

P.04 
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II 
I! 

1: 
/i 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

n 
.. , 

,-\ 
0 

;' .. , 

L 0. rl IU 4 4'-.$( "{':f_jj~,5t:M44:J* f-'.05 
.Jt;.,r- J.c..- .1 =':70 .LO• .LG: r-r<:UI"I L 6. n 

-• , ___ ..,._..,." AVI' rv••~ I~-

~ DIST ELEV COEFF DIST ELEY COEFF 

~\~' -------------·---- ------·-----------
0 5.5 .6 225 6 .& 

~~ 43.5 5.4 .(. 247 5 .& 
RESULTS 45.5 3,8 .3 261 4.1 .& 

2~-~====~==t===ea 55 e.s .2 2&4 J.& .J 
Y= 3.S1 FT E-1 3 .2 28Z.S 0 .2 
A= 117.30 SF 63 3.7 .3 292.5 0 .2 
P• 65.95 FT && 4.2 .6 313 3 .2 
V"" Z.4E- FPS 8& 5 .b 315 3.6 .3 
F= 0.3Z SUB-CRITICAL FLOW 205 s .6 317 4.1 .6 

209 £, .& 330 4.7 .6 

<Shift> <Prt Ssl pl'int <R~t•.Lrn} r@peat <Spac9 9ar> back to •enu 
------.. -... ------------------------------------------------.-.. _.,. ___ -----------·---

N~TURRL CHANNELS 

~'ARlAKES LIST: 
Y - FLOW ELEVATION 0 - FLOWRATE S - CHANNEL SLOPE 

VARIABLE TO BE SOLVED \~0 OR 

? ""0 \~ " . ..... ' o::C!,' ,, 
? .045 ;-~ 

Ent~r up to 20 cross-section points. 
Enttw <Return> only for distanc• to end. 

Q <CFS> 
S trT /FT> CROSS-SECTION POINTS 

OIST ELEV COEFF DlST ELEV COEFF 
------------------ --------~---------
0 5.5 .& 225 G .& 
43.5 5.4 .t- 247 5 .& 

RESULTS 45.5 3.8 ..,. ..... Z&l 4.1 .b 
======:===:====~~ 55 z.s .... 264 3.6 .3 .c. 
V.:: 3.95 FT &1 3 ·:> 

•"- 282.5 0 .2 
A~ 147.€-8 Sf £:.3 3.7 ':' 

''"' 2:92.5 0 .2 
P= 74.73 FT 6& 4.2 .& 313 3 .2 
'wi= 2.€-4 FPS 86 5 .E.- 315 3.6 .3 
F"' 0.33 SUS-CRITICAL FLOW 205 5 -~ 317 4.1 .f:, 

209 6 .e. 330 4.7 .& 

<Shift> <Prt Sc> print <Rehtrn> r·epeat <Space 9ar> back to 111enu 

----- ·~-·--·- --··------ .... ··---------·-------··----------------------------------------
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I 
I· 
I 
I 
I: ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

;VARIABLES LIST: 
Y - FLOW ELEVATION 

L & M TO 4 497 7933960380445* 

:SeCTtO~ "'8'' 
NATURAL CHANNELS 

U - FLOWRATE S - CHANNEL SLOPE 

P.06 

VARIABLE TO BE SOLVED (Y ,Q OR S> ? Y Enter up to 20 cross-~eetion points. 

Q (C~S> ? 113 
S (FT /FT> ? .045 ... 

RE.SULTS 

Y= 3-~ FT 
~= 56.98 SF 
P= 45.76 FT 
V= 1.98 FPS 

Enter <Return> only for distance to end. 

CROSS-SECTION POINTS 
OIST ELEV COE:FF OIST ELEV COEFF 

------------------ -----------·------
t) 5.7 .& 148 5 .& 
17 5 .6 155 4.a .(. 

52 4.1 .& 157 3.9 .3 
53.5 3.5 .3 172 2 .2 
57 2 .2 178 .8 -~ 
~0 1.5 .a 183 a .2 
62.5 2 .2 186.S 3 .... .c. 

&6 3.2 .3 190 3.8 .3 
F:; 0.31 SUB-CRITICAL FLOW 70 4.1 .e. 191 4.1 .6 

~0 s .& 225 4.5 .& 

<Shift> <Prt Sc> print <Return> r~peat 

-------------------------------------------------------------------------------

NATURAL CHANNELS 

VARIABLES UST: 
Y - FLOW ELEVATION Q - FLOWRATE 5 - CHANNEL SLOPE 

VARIABLE TO BE SOLVED (Y,O OR S> "J y Enter 'lP to 20 c-t·oss -sec-tion po1nts. 
Enter- <Ret1,.1rn) only for distance to end. 

;Q <CFS> ? 119 
s <FT/FTJ ? .045 CROSS-SECTION POINTS 

OIST ELEV COEFF DIST ELEV COEFF 

$\(' 
------------------ ------------------
0 S.7 .Eo lt.B :5 .~. 

~ -~ 17 c: .f:. 15'5 4 ·:> .s ...; ..... 
RE:SLILIS s·-· 4.l .t- 157 3.'3 ''"' ..:. 

=========~=-=-~== 53.5 3.5 .3 172 2 .2 
y:.: 4.08 Fi 57 2 ;.; 178 .e -:· .... ..... 
A= 81.13 SF &0 1.5 ...... 183 2 .... .c. .c. 

t:'..-: S4.S2 F"i E.-2.5 ..... -~ 188.5 3 ·:0 c. .c. ..... 
V-=: 2.Z1 FPS £.6 -,.., .3 1'10 3.8 ., 

.:,.c. '"' 
f.'= O.Zl SUP.-CRITiC~i.. FL8W 70 4.1 .Q 191 4.1 .f.. 

'10 5 .E- 22S 4.'5 .f:. 

<Shift) <Pt•t Sc:> print 
--------------------------·--·----~--------------------------~------------------

NATUHAL CHANN£1..S 

V~R~R!?.i_C:S LIST~ 

Y - FLQiol E'..E VATIO!Ii Q - FLOWRA1'E S - C~ANNEL SLOPE 

p::.•l-'; s. 
-·-+-n.-.· t"·-.: 
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I ....... 
·. 1 

I ' : 

I lllo 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-

L & M TO 4 497 7933960380445* P.07 
U.&~ I t:.Lt:.V !..Ut:.l-f" UlST ELEV COEFF 
------------------ --------·---------

~~ 0 5.7 .6 14& 5 .6 

~ ~~ ,, 17 5 .f. 155 4.2 .6 
RESULTS 52 4.1 .6 157 3.9 .3 

~==~s~e=======~== 
./0 

53.5 3.5 .3 172 2 .a 
:'{a 4.67 FT 57 2 .2 178 .a .2 
A= 13&.89 SF 60 l.S .2' 183 2 .2 
p ... 128.79 FT 62.5 2 .a 188.5 3 .e 
V= 2.10 FPS 66 3.2 .3 190 3.8 .3 
F= 0.3~ SUB-CRITICAL FLOW 70 It .1 .6 191 4.1 .& 

90 5 .6 eas 4.5 .& 

<Shift> (Pr·t Sc> print <RvtiJr-n> r-epeat <Space Sat"> b«ck to •enu 
--------------~r---------------------------------------------·-----------------

NATURAL CHANNELS 

VARIABLES LIST: 
Y - FLOW ELEVATION Q - FLOWAATE S - CHANNEL SLOPE 

VARIABlE TO 8E SOLVED <Y ,0 OR Sl ? Y Enter- up to 20 cross-seetion points. 

·o <CFSl ? 390 
S (FT /FT> ? .Oit5 

RESULTS 
===~~~~~===~===== 

y., 5.09 F'T 
A= 200.17 SF 
P= 211.73 F"T 
V-= 1.95 FPS 
F~ 0.35 SUB-CRITICAL FLOW 

<Shift> <P•·t Sc> pt•int 

Enter- <Return> only for distance to ~nd. 

CROSS-SECTION POINTS 
OIST ELEV COEFF DIST ELEV COEFF 

0 5.7 
17 5 
52 4.1 
53.5 3.5 
S7 ~ 
60 1.5 
&2.s c: 
66 3.2 

70 4.1 
90 s 

.6 
.b 
.& 
.3 
.2 
"' .c. 

.2 
.3 

.6 
.6 

148 s .& 
155 4.2 .G. 
157 3.9 .3 

172 2 .c: 
178 .8 .~ 

183 2 .2 
168.S 3 .2 
190 3.8 .3 

191 4.1 .6 
225 4.5 .& 

<Space ~r> back to menu 

----------~--------------------------·------~··"~-------------------·-------------
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L;-"'"-7'='" /:-
# IANOUSE 

14 A- Single family rasidaltial 

15 A- Single family rasidenlial 

18 A-Singlefamilyrasidaltial 

17 A- Single family rasidaltial 

18 A- Single family rasidaltial 

22 A • Single family rasidaltial 

28 A· Single family rasidantiel 

29 A· Single family rasidentilll 

31 A- Single family rasidantiel 

32 A- Single famDy rasidential 

SUbtctal A· SFR 

B - Multifamily rasidentiill 

7 B • Multifamily rasidential 

21 B-Mul~yrasidential 

30 B • Mul~y rasidential 

Subtctal B- MFR 

12 C/0 - Multifamily rasidential 

Subtctal 0 • MFR 

8 E- Ccnventian Center 

10 E - Ccmmercllll · 

23 E- Ccmmerclal 

24 E- Ccmma'Ciel 

33 E • CcmmarCial 

Subtclal E- Comm. 

2 FIG· OftfcaiBusinesa 

4 ~G-om~ 

5 F/G·~-
111 G - Olllce Pallt 
20 G - Olllce Pallt . 

28 G • Ollie:. Pa11t 
34 G • Olllce Pa11t 
35 F • Buain- Parle 
81 F/G/H/· R&O/Iblin-

SUbtctal F/GIH 

28 ,_ Ml.ricipai/Schocl 
38 ,_ Ml.ricipal u .. 

SUbtcbll Public u .. 

21 J- Pane 
25 J- Ccmnu1ity Center 
'D j. Pane 

8 
·II 

13 

J - RecraallaliGalf 

SUbtclal J - Rile. 

Tallll 

Tallllaree.inacree 

-----------
3 4 5 8 7 8 ; 10 11 12 13 

NETOV OENSTY # SQ. FOOT IMPRV BUFFER ROAD PATH WEltANO IMP NET IMP 

AREA OU/AC UNITS X1,000 RATE AREA AREA AREA AREA AREA SURFAC 

12.8 

78.3 

8.1 

12.11 

128.0 
33.4 
30.0 

45.0 

2lil.4 

114.1 

488.0 

2!1.8 

15.2 

44.8 

2lil.1 

115.11 

;,; 

SUI 

8.8 

5.2 

3.8 

2.8 
83.7 

104.1 

14.7 

5.8 
52.1; 

11.0 
17.11 

55.1 
28.5 

31.5 

42.11 

Zi8.1 

21.0 

4.0 

3.0 

12.2 

7.8 

242.2 
13.8 

8.3 

7.2 

1273.3 

242!1.0 

0.8 . 10.0 

1.8 138.0 

1.8 10.0 

1.1 14.0 

1.4 182 

1.8 eo 
1.0 30 
2.11 130 

4.1 120 

2.2 210 

e.o 
5.1 

3.3 

1.0 

12.1 

.1104.0 

181 

78 

147 

30 

418.0 

120 

120 

0.0 
0.0 
0.0 

0.0 
0.0 

0 250Rocma 

0.0 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

o.o 
0.0 

o.o 

0.0 
0.0 

0.0 

o.o 

0 25 

0 4 
0 8 

0.0 300 

0.0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

·o 
0 

·0 

0.0 

144o.o 

337.0 

808 

110 

100 

400.0 
285.0 

280 
400 

2253.0 

25110,0 

14% 

111% 
18'Kt 
15% 
17% 

111% 
15% 
25% 

31" 

21" 

45.1 

23.2 

11.11 

11.8 

122.8 

59.0 

22.7 

47.1 

48.2 
147.8 

537.4 

10.0 

Sl.2 

3SI.2 

88.8 

127.2 

18.1 

18.1 

10.4 

2.5 
0.8 

. 2.2 

2lil.2 

0.0 

3.7 

0.0 
o.o 

3.2 

0.0 
0.0 

1.0 

0.0 
5.0 

12.11 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

o.o 

0.8 

0.5 

2.3 

2.3 
0.0 

44.11 : 5.11 

5.11 3.11 
2.1 . 3.0 

20.11 ;.a 
Sl.2 3.3 
2.SI 5.7 

88.4 . 1.11 

32.2 0.0 
41.2 u 
33.1 0.0 

215.11 

114.G 

0.0 

114.G 

2.4. 

8.11 

4.11 
0.0 

8.8 
. 0.0 

0.0 

21·0 

1078.5 

34.0 

o.o 
0.0 

0.1 

0.0 

1.5 

o.o 
2.7 

0.0 

1.8. 

5.11 

58.7 

--------
0.0 

1.5 

0.0 

0.0 
1.3 

0.9 

2.2 

17.4 

1.2 

2.1 
25.3 

8.9 

4.7 

12.8 

11.8 
24.4 

4% 

17% 

7% 

II% 

.10% 

II% 
II% 

13% 
13% 
10% 

-----------..:...-
4.3 

0.0 

o.o 108.8 

12.2 

8.2 

12.0 

5.1 

10% 

----------
0.0 0.0 35.4 15% 

0.1 5.2 18% 

-------------
0.1 

0.3 

0.2 

0.3 

0.3 
0.0 

0.0 5.2 

8.4 

4.0 

3.8 

3.3 

54.7 

18% 

-------------
1.1 

0.8 

0.8 

2.1 

0.7 
1.2 

0.8 

0.0 
1.3 

0.0· 

0.0 72.3 

12.2 

5.7 
41.2 

8.2 
• 15.5 

37.11 
18.8 

25.1 

28.2 

-----------
7.5 

o.o· 
0.0 

0.0 192.8 

12.7 

2.2 

37% 

-------------
0.0 

0.1 

0.0 
0.8 

0.0 
0.8 

0.5 

0.7 

0.0 14.11 

0.1 
8.0 

1.2 

4.8 

2.0 
0.2 

1.3 

·11" 

---------
0.0 17.7 

--------
15.5 o,o 444~ 18'Kt 
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kED MASTER PLAN WITH 25% SLOPE 

I
~ ~fWNING TO RICHARDSON'S MILL POND 

1 2 

PAR 
# LAND USE 

14 A- Single famiy residential 

15 A- Single fllmly I'IISida'llial. 

1 e A- Single famiy residential 
17 ,... Single ramay residential 

18 A- Single famly r.ida'111a1 

29 A- Single family reelda'llial 

. 31 A - Single family residential 

32A A- Single family reeldential 

SUbtallll A- SFR 

.1 B-MU~yreeld~ 

7 B-MW~yresidential 

Subtotal B- MFR 

12 C1D ·Multifamily residentilll 

SuOtollll D - MFR 

8 E- Ccnven11on Center 

10 E - Carnrnwcial 
24 E- Ccrnmerdal 

Sublctlll E- Ccmm. 

2 F/G • Oflice/BUSin-
4 F/G-~ 

5 F/G • Oflice,'BU.io-
26 G - Office Parte 
34 G - office Par1c 
35 F • Buainesli Peric 

Subtotal F/GIH 

· 26 I · t.MicipaljSc:hoal 
38 1- Municipal u .. 

21 

27 

II 
g 

13 

Sublctlll Public Usa 

J- Parte 
J- Pllrlc 

J - Recnlallon/Galf 

Subtatal J -·Rec. 

Sublctlll- draining to R..M. Pond 

Total-

3 4 5 6 7 8 g 

NET OV DENSTY # SO. FOOT IMPRV BUFFER ROAD 
AREA OU/AC UNITS X1,000 RATE AREA AREA 

12.8 

78.3 
11.1 

12.e 

128.0 
45.0 

29.4 

57.0 

3117.5 

26.8 
15.2 

42.0 

eJa 

eJa 

8.8 
5.2 

2.8 

18.8 

14.7 
5.11 

5U 
55.1 
28.5 
31.5 

188.3 

.21.0. 

4.0 

25.0 

3.0 
7.11 

242.2 

13.8 
11.3 
7.2 

280.1 

m.e 
1780JI 

0.8 10.0 
1.8 138.0 
1.6 10.0 
1.1 14.0 
1.4 182 

2.9 130 
4.1 120 

0.7 40 

8.0 
5.1 

12.1 

844.0 

181 

78 

23e.O 

120 
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OP~ENTTOTALS 

A- Single family rasldential 

B • Multi family residential 
0-Mulllfllmilyrasidential 

Toial Residential 

TOTAL RECREA llONAL 

TOTAL RESIOENTIAl./RECREATICNAL 

E- Canmercial 

TOTAL CCMMERCIAUCFFICE 

Public Use 

Reads 

TOTAL ROADS 

TOTAL DEVEI...CPMENT APE.A 

~.0 

115JI 

9JI 

.., 
15.5 

307.8 

1Xlf.S 

104.1 

258.1 

382.2 

25.0 

58.7 

58.7 

1347.5 

UNITS SQ FOOT 

904 

4111' 
120 

1440 

8 
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1 PARCS. 
2 LANDUSE 
3 NET DEVB.OPABI..E AREA 
4 UNITS/NET DEVELOPABLE AREA 
5 NUMBER OF UNITS PER PARCS. 
8 IMPERVIOUS RATE (RPOD NUMBERS) 
9 BUFFER AREA 

10 ROADAREA 
11 PA 11-1 AREA 
12 WETlANDS 
13 (NET DEVELOPABLE AREA* IMPERVIOUS RATE)+ ((BUFFER+ WETLANDS)* 1%) +(ROAD* 80'J(.) + (PAll-1* 33%) 
14 (NET DEVELOPABLE AREA* IMPERVIOUS RATE) +((BUFFER+ WETLANDS)* 1%) +(ROAD* 80'J(.) + (PAll-1 * 33%} 

I (NET DEVElOPABLE AREA + BUFFER + ROAD + PA 11-1 + WETLANDS) 
15 COUN1Y 

18 PHASE 7.0 

0 ABOVE OR BB..OWIMPOUNDMENT 
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eD ~TER PLAN WITH 25% SLOPE 
a NOT DRAINING TO RICHARDSON'S MILL POND 

------ ------
2 3 4 5 6 7 8 9 10 11 12 13 

NET DV DENSTY # SQ. FOOT IMPRV BUFFER ROAD PATH WETLAND IMP NET IMP 

# LAND USE AREA OU/AC UNITS X1,000 RATE AREA AREA AREA AREA AREA SURFAC 

------ ------
22 A - Single family residential 33.4 1.8 60 111% 59.0 0.0 6.9 8'Jf. 
28 A - Single famBy residential 30.0 1.0 30 15'% 22.7 0.0 o.o 4.7 9'l(, 

32B A- Single family residential 37.1 3.0 170 26% 34.3 2.0 o.o 11.2 15'% 

------
Subtcllal A- SFR 100.5 260.0 116.0 2.0 0.0 0.0 22.8 10'l(, 

21 B - Multifamily residential 44.8 3.3 147 26% 39.2 0.0 o.o 12.0 14'!(, 

30 B - Multifamily residential 29.1 1.0 30 15'% 68.8 0.0 5.1 5% 

------
SUbtallll B - MFR 73.9 177.0 108.0 0.0 0.0. 0.0 17.1 9'l(, 

23 e- eommercial 3.6 0.0 0 4 65'% 0.6 2.3 0.3 3.8 56% 

33 E - Commercial 83.7 0.0 0.0 300 ~ 29.2 o.o 0.0 54.7 48'Jf. 
81 FIG/HI- R&D/BUsiness 42.9 o.o 0 400 65'% 33.1 0.0 0.0 28.2 37% 

19 G • Oflica Parle 9.0 90 65'% .9.2 3.3 0.7 8.2 37% 

20 G - Oflica Parte 17.9 0.0 0 190 65'% 2.9 5.7 1.2 15.5 56% 

------
Subtcllal F/G/H .157.1 0.0 984.0 75.0 11.3 2.2 0.0 110.4 45% 

25 J- Ccmmunity Centa- 12.2 0.0 0 .65'% 6.9 0.0 0.0 o.o 8.0 42% 

--- ------
Subtcllal J • Rsc.. 12.2 o.o 6.9 0.0 0.0 0.0 8.0 42% 

------
SUbtcllal area not draining 1D R. M. Pond 343.7 437.0 984.0 305.9 13.3 2.2 0.0 158.3 24% 

TOIIII- 1!65.1 

Ovarall TOIIII 1273.3 1440.0 2590.0 1078.5 58.7 15.5 0.0 442.1 

------
Tolllllll'8Sinacrae 2426.0 
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/May9, 1995 

'· 

STONEHOUSE 
RICHARDSOWS, MILL POND (R.M.P .) 

OVERAlL AVERAGE 18% IMPERVIOUS PROPOSED 
(SEE ATTAc !A Bl >) 

ASSUME CONSERVATIVELY 20% IMPERVIOUS 

CALCULATIONS ON BMP SHEET: 

ASSUME 
ASSUME 
ASSUME 

R.M.P~ 
WEG#1 
WEG#2 

8.0MINBMP 
11.0 BMP 
11.0 BMP 

NEED FOR 10 PI'S. 984 AC. UNDISTURBED NATURAL OPEN SPACE 

TOTALDEV. AREA ONE 
TOTAL STONEHOUSE TO R.M.P. 
BUFFER (25% SLOPE/WETLANDS) 

2425 AC. : 
1761 AC. · 
1078 AC~ . 

. ·1748. 
+2268 

4016 

ACRES WITHIN S1'QNEHOUSE 
ACRES OUI'SIDE STONEHOUSE 
ACRES DRAINING TO RIC¥ARDSONf~ MILL POND 

·,. .-
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A. STRtX:'lURAL MP POINT ALLCX:A:I:I.CN 

reaction of 
Site Served Weighted 

BMP Points !?£BHP BHP Points 

160 
WEG ~1 11 X 2~-25 - 0.45 

44 
WEG f.2 11 X i.t25 - 0.20 

174-:144 
B M.E. 8 X 2425 - 5.29 

X -

~ WEIGH'l'ED S'nUJC'lURAL BMP POINI'S: 5. 9 4 

B. NA!URAL OPEN SPACE O.EDIT 

Fraction of Site 

984 
2425· X 

Natural 
Open Space Credit 

10 
(0.1 per Hi) 

- . 5.94 . + 4.06 

-
Points for 

Natural Open Space 

4,06 

. ·· ... - 10,00 

$ttuctural BHP Point£ Natural 0pen space -Points 

WEG 11 - 100 AC. 
WEG 12 . = · 44 AC. 
~ 8mREHOUSE ACREAGE ro R-.M.·P~ = 17(8 AC~ 
ro-nr,· smREHOUSE ACREAGE DEVELOPMElr.r AREA ORE 2.425 AC. 

\ 
\ 
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;· , DRAJNAGE, STORMWATER MANAGEMENT, AND EROSION CONTROL DESIGN 

AT 20% IMPERVIOUS OVERALL 

VOLUME REQUIREMENTS AT 20% IMPERVIOUS 

V, - !R..J<:Rvl x AC 
. 12 

~ = [0.05 + 0.0091] = 0.05 + 0.009 (20) = 0.230 

R,. = 0.45• FOR WET DETENTION DESIGNS 

Ac = 4016 

V, = (0.45.)(0.23) x 4016 AC. = 34.64 ac.ft.. = 1,508,831 cu.ft. 
12 

FOR A 9 POINT BMP V~x 4 
FOR AN 8 POINT BMP V, x 2.5 

VOLUME AVAILABLE IN R.M.P •. 

130 ac.~ X 43,560 = 5,662,800 cu.ft. 

= 6,035,325 cu.ft. 
= 3,m,W8 cu.ft. 

' '· .· .................. ~·-· 
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APPENDIXB 
GEOTECHNICAL ENGINEERING STUDY 

PREPARED BY SCHNABLE ENGINEERING ASSOCIATES 
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EXECUTIVE SUMMARY 

Our evaluation of Richardson Millpond Darn indicates the existing darn is in relatively 

good condition. Based on our observations and subsurface exploration data, the existing 

embankment is considered stable in its existing configuration. Ground water levels 

within the embankment indicate embankment seepage is not a problem. Therefore, 

remedicif grading of the embankment and installation of embankment seepage controls are 

not considered necessary. 

However, there are several problems which should be addressed. Some of problems are 

significant enough to warrant immediate action, particularly in the area of the two 

spillways. Others problems will eventually require attention, but do not require 

immediate action. 

Seepage is currently occurring beneath and immediately around both spillway structures. 

This seepage has caused the development of voids beneath the spillway slabs. Continued 

uncontrolled seepage will further erode soils from beneath these structures and will 

ultimately result in their failure. Therefore, we recommend several actions be taken 

immediately to address these problems. These actions are: 

Both spillway slabs should be grouted. This will both fill the existing voids and 

will help seal existing seepage paths. 

Drainage filters should be installed at the bottom of the spillway walls. These 

filters will collect seepage through the embankment along the outside of the wall 

and allow it to dissipate safely. Also, a drainage filter should be installed at the 

downstream end of both spillway slabs to collect seepage along the concrete soil 

interface. 

Either grout-filled bag or riprap erosion protection should be installed at the 

downstream end of the north spillway. Similarly, erosion protection should be 

provided on either side of the spillways to protect the drainage filters. 

All trees should be removed from within 15 ft of the spillways. Stumps and roots 

should be removed and replaced with compacted fill. 

All cracks and joints in the spillway concrete should be caulked to prevent flow of 

water into them. 

Project 963392 I Sep 4, 1996 Schnabel Engineering Associates 
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All voids/animal borrows should be filled with grout. 

An inspection program should be implemented to detect the development of 

undesirable conditions. 

We anticipate several other actions will be required in the future. However, these actions 

are not'\\ecessary immediately and their implementation should be determined based on 

the periodic inspections of the dam. These actions include: 

Ultimately, all trees should be removed from the embankment. However, because 

of the location of the trees and the width of the embankment, we do not consider 

this an immediate concern. The trees along the embankment should be checked 

during periodic inspections, and any dead or dying trees should be promptly 

removed. 

Wave erosion of the upstream face is expected to continue. At this time, it is not 

considered significant. As this erosion progresses, however, periodic repair of 

the slope will be required to prevent damage to the roadway and/or spillway 

structures. Future installation of erosion protection may be required on the 

upstream face if the rate of erosion continues. 

It is unclear if movement of the downstream portion of the north spillway walls is 

occurring. The grouting of the spill way and the installation of filters may 

eliminate any movement that may be occurring. If monitoring indicates 

movement is continuing. it will be necessary to modify or replace these wall 

sections at some future date. 

Project 963392 I Sep-t, 1996 Schnabel Engineering Associates 
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1. 

1.1 

1.2 

INTRODUCTION 

Scope of Services 

The objective of this study is to evaluate the condition of the exiting earth dam and 

spillways, and to provide recommendations for remedial construction. The scope of this 

study illtlas defined in our proposal for this project dated August 14, 1996, (P63315). Our 

services included site reconnaissance, subsurface exploration, field engineering, and 

development of geotechnical engineering recommendations. 

Site Description 

The existing dam is located on Ware Creek along the New Kent I James City County 

border. Route 600 crosses the dam. The dam is an earth embankment with two concrete 

chute spillways. The embankment is about 250 ft long and has a crest elevation generally 

between about El 14 and 15. The toe ofthe dam is generally between about El4 and 6. 

The crest width ranges from about 15 to 25 ft. The embankment slopes are typically 

between 2H: 1 V and 3H: 1 V. 

The chute spillways consist of concrete slabs with concrete walls about 2 to 4 ft high. The 

south spillway has a weir elevation of9.90 and is about 20ft wide. The north spill\vay has 

a slightly lower weir elevation ofEI 9.52 and is about 15ft wide. The normal pool ofthe 

pond is about El 9.8. The normal tailwater elevation is about El 4.5. 

We understand the existing pond is to be used as a Biv!P for the Stonehouse Development. 

We further understand a hydrologic and hydraulic analyses ofthe pond and spillways 

indicate the existing spill\\/ays are adequate to handle the anticipated flows. 

\Ve obtained the site information from the topographic site data provided by Langley and 

l\:[cDonald and through our site visits. 

Prujl'ct %JJ'J! I St·p 4, 1?% 1-l Schnahd Enginl'aing Associatl's 
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2. 

2.1 

2.2 

DATA COLLECTION AND ANALYSIS 

Geology 

We reviewed existing geologic data and information in our files. Based on this review, the 

geologic stratigraphy at this site represents a valley eroded through the Bacons Castle 

Forma-flton into the underlying Yorktown Formation. In the valley bottom, the Yorktown 

Formation has partially eroded and been replaced with recent alluvial deposits. 

Data Collection Techniques 

Three test borings were drilled at this site under our observation by Ayers and Ayers, Inc. 

of Powhatan, Virginia. The test borings were drilled along the embankment crest. 

Additionally, personnel from our office excavated three hand auger probes during our site 

visits. Two of the hand auger probes were in the embankment slopes near the spillways. 

The third was drilled at the embankment toe near the middle of the dam. Specific 

observations, remarks, and logs for the borings and hand auger probes, classification 

criteria and sampling protocols are included in Appendix A. Approximate test boring and 

hand auger probe locations are shown in Figure AI in Appendix A. Soil samples will be 

retained up to 45 days beyond the issuance of this report, unless other disposition is 

requested. 

Senior engineering personnel conducted a site reconnaissance of the dam embankment and 

spillways. The embankment reconnaissance included walking the dam to identify areas of 

instability, seepage and erosion. The spillway reconnaissance include a visual inspection 

ofthe spillway structures and surrounding embankments, and soundings ofthe slab with a 

rock hammer to identify voids beneath the slabs. Details of our observations are presented 

in Section 2. 5. 

Genen1lized Subsurface Stratigraphy 

We have characterized the following generalized subsurface soil stratigraphy based on the 

test boring and hand auger probe data presented in Appendix A: 

Stratum A: 

Stratum A represents darn embankment filL These soils were encountered from the 

ground surface to depths of0.5 to 8.5 ft. Stratum A consists ofloose to firm density silty 

sand FILL. 

2-l Schnabel Engim·cring Associates 
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2.4 

Stratum B: 

We encountered Stratum B below Stratum A to depths of 17ft in Borings B-1 and B-3, 

and to the bottom of Boring B-2 and the hand auger probes, 5.5 ft to 35ft. Stratum B 

consists of loose to firm density CLAYEY SAND (SC) and POORLY GRADED SAND 

WITH SILT (SP-SM). This stratum represents recent alluvial deposits. 

Straturi! C: 

Stratum C represents the Yorktown Formation. We encountered this stratum below 

Stratum B to the bottom of Borings B-1 and B-3, 30 ft. Stratum C consists of loose to 

firm density SILTY SAND (SM). 

Ground Water 

Water level readings which were obtained in the borings and hand auger probes during 

and after completion are noted in the logs. We observed ground water during drilling in 

all of the borings at depths of 8 to 8.5 ft, about El 5.9 to 6.8, and in the hand auger probes 

at depths of 4.7 to 5.3 ft, about El 3.6. Water observation wells were installed in all 

borings and hand auger probes. We recorded ground water levels in the wells along the 

embankment crest (Borings B-1 through B-3) at depths of7.2 to 8.8 ft, El5.6 to 7.6. We 

recorded ground water levels in the wells in the downstream slope (Hand Augers HA-l 

and HA-3) and at the downstream toe (Hand Auger HA-2) at depths of 1.1 to 4.5 ft, El 

4.1 to 5.2. These water level readings were obtained 7 days after completion of drilling. 

The ground water levels on the logs show our estimate of the hydrostatic water table at 

the time of the water level readings. Fluctuations in the hydrostatic water table should be 

anticipated depending on variations in precipitation, surface runoff, reservoir pool levels, 

evaporation, stream levels and similar factors. 

2.5 Site Reconnaissance 

2.5.1 Embankment 

In general, the existing dam embankment is in good shape. We observed no indication of 

embankment seepage or instability. Two marsh areas were identified do\vnstream of the 

embankment. However, no flow from the direction of the embankment was observed. 

These areas appeared to be low lying. natural marsh areas that are not related to the dam. 

Project 963392 I Sep 4, 1996 2-2 Schnabel Engineering Associates 
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Minor wave erosion was observed on the upstream face. Large trees are growing on both 

the upstream and dov-.nstream slopes. 

Several voids were observed in the embankment. Three were observed on the upstream 

face along the guard rail extending south from the bridge ofthe north spillway. Another 

similar void was observed behind the guard rail extending north from the north spillway 

along tqe crest of the downstream slope. Finally, several voids were observed along 

north spillway walls. These voids are of the size and shape of large animal borrows, but 

do not show any signs of recent use. 

2.5.2 North Spillway 

Because the north spillway has a constant flow of water several inches deep, detailed 

observation of spillway conditions was difficult. We used sand bags to divert flow from 

specific areas. However, all flow could not be eliminated. 

In general, the concrete of the north spillway structure appears to be in good condition. 

No spalling was observed. The surface of the slab appeared soft when struck with a rock 

hammer. This soft surface layer could be scraped away to reveal hard concrete below. 

This layer was only about 118 of an inch thick and probably represents weathering due to 

the constant flow of water over the slab. 

The downstream 12 ft of the spillway walls appear to be of more recent construction. An 

apparent construction joint separated these sections from the remainder of the wall. The 

joint on the north wall is relatively narrow, but the joint in the south wall is open about 1 

inch. We did not see any indication that this section of wall has moved relative to the 

slab, or that the slab has moved. The joints between both spillway walls and the base slab 

appear to have been patched in the past, but a joint between the patch and the concrete 

remams. 

Several cracks were observed in the slab. These cracks extend from the joint in the south 

wall ( 12 ft up from the dov-.nstream end) to the downstream edge of the slab. The longest 

crack extends to about the middle of the downstream edge of the slab. These cracks are 

tight and no obvious horizontal or vertical displacement was observed. 

We did not observe seepage flows from around the spillway walls. Hov.rever, the slopes 

behind both walls appeared to have been eroded, particularly behind the south wall. 

Project 963392 I Scp 4, 1996 2-3 Schnabel Engineering Associates 
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Several voids/animal borrows were observed in these areas as noted in Section 2.5.1 

above. The areas behind both walls contain a large concentration of tree roots from the 

large trees growing near the spillways. 

Sounding of the north spillway slab revealed several hollow sounding areas. We also 

observed a large void extending from the downstream end of the spillway up under the 

slab. Thi!Void extends at least 37 inches up under the slab at its south edge and about 30 

inches at the middle of the slab. The void was not present at the north edge of the slab. 

I 2.5.3 South Spillway 

I 
I 
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At the time of our visits, there was little or no flow through the south spillway. 

Therefore, we were able to observed the entire spillway section. 

In general, the concrete of the south spillway structure appears to be in good condition. 

No spalling was observed. A couple of minor cracks were observed in the walls. The 

surface of the slab was hard when struck with a rock hammer. We observed a crack at the 

downstream end of the slab. 

The south spillway has a horizontal sill about 2 ft wide at the downstream end of the 

chute. We observed seepage from the joint between the spillway slab and this sill. It also 

appeared soil was being eroded through this joint. Seepage was also observed from the 

crack in the slab. Near the junction of this crack and the joint with the sill, the seepage 

pressure was sufficient to squirt water 3 inches vertically. 

Sand bags were present behind both spillway walls. Significant flows of water were 

observed from these areas. We observed indications of soil erosion by seepage in these 

areas. The areas behind both walls contain a large concentration of tree roots from the 

large trees growing near the spillways. 

Sounding of the north spillway slab revealed numerous hollow sounding areas indicating 

the presence of voids. These areas were distributed throughout the slab. 
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3. 

3.1 

3.2 

CONCLUSIONS AND RECOMMENDATIONS 

Discussion 

Our evaluation of Richardson Millpond Darn indicates the existing darn is in relatively 

good condition. Based on our observations and subsurface exploration data, the existing 

embankalent is considered stable in its existing configuration. Ground water levels 

within the embankment indicate embankment seepage is not a problem. Therefore, 

remedial grading of the embankment and installation of embankment seepage controls are 

not considered necessary. 

However, there are several problems which should be addressed. Some of problems are 

significant enough to warrant immediate action, particularly in the area of the two 

spillways. Others problems will eventually require attention, but do not require 

immediate action. Brief discussions of both immediate and future actions are presented 

below. Recommended details of remedial construction are presented in subsequent 

sections. 

Recommended Immediate Actions 

Seepage is currently occurring beneath and immediately around both spillway structures. 

This seepage has caused the development of voids beneath the slab. Continued 

uncontrolled seepage will further erode soils from beneath these structures and will 

ultimately result in their failure. Therefore, we recommend several actions be taken 

immediately to address these problems. These actions are: 

Both spillway slabs should be grouted. This v.-ill both fill the existing voids and 

will help seal existing seepage paths. 

Drainage filters should be installed at the bottom of the spillway walls. These 

filters will collect seepage through the embankment along the outside of the wall 

and allow it to dissipate safely. Also, a drainage filter should be installed at the 

downstream end of both spillway slabs to collect seepage along the concrete soil 

interface. 

Either grout-filled bag or riprap erosion protection should be installed at the 

downstream end of the north spillway. Similarly, erosion protection should be 

provided on either side of the spillways to protect the drainage filters. 
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3.3 

3.4 

• 

All trees should be removed from within 15 ft of the spiliways. Stumps and roots 

should be removed and replaced with compacted fill. 

All cracks and joints in the spillway concrete should be caulked to prevent flow of 

water into them. 

.¢\ll voids/animal borrows should be filled with grout. 

An inspection program should be implemented to detect the development of 

undesirable conditions. 

Crack gages should be installed on the cracks in the walls of the north spillway. 

Crack gages should be monitored as part of the inspection program. 

Other Actions 

Ultimately, all trees should be removed from the embankment. However. because of the 

location of the trees and the width of the embankment, we do not consider this an 

immediate concern. However, the trees along the embankment should be checked during 

periodic inspections, and any dead or dying trees should be promptly removed. 

Wave erosion of the upstream face is expected to continue. At this time, it is not 

considered significant. As this erosion progresses, however, periodic repair of the slope 

will be required to prevent damage to the roadway and/or spillway structures. Future 

installation of erosion protection may be required on the upstream face if the rate of 

erosion increases. 

It is unclear if movement of the dovvnstream portion of the north spillway walls is 

occurring. The grouting of the spillway and the installation of filters may eliminate any 

movement that is occurring. If monitoring indicates movement is occurring, it will be 

necessary to modify or replace these sections of walls at some future date. 

Details of Recommended Remedial Construction 

3.4.1 Grouting 

The voids beneath the existing spillway slabs should be grouted. The grouting progran1, 

including the grout mix, should be designed by a specialty contractor with at least 5 years 
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of experience in providing similar services. The grouting program should be submitted to 

the civil and geotechnical engineers for review. 

In addition to gr<;>uting the voids beneath the slabs, we recommend a grout cutoff be 

established to reduce seepage along the underside of the slab. This cutoff should be 

constructed by grouting a line of holes perpendicular to the axis of the spillway. This line 

should ~l}e constructed near the top of the spillway. Grout holes should extend at least 3 ft 

below the base of the slab, and should be on a maximum spacing of 18 inches. This line 

should extend at least 5 ft laterally beyond the limits ofthe spillways. Cutoffs should be 

installed just downstream of the bridges over the spillways. 

The existing voids/animal borrows should be filled with grout. This grout should consist 

of a fluid sand/cement/bentonite mix which will fill the voids by gravity. 

Foil owing grouting, we recommend that all joints and cracks be filled as necessary and 

caulked to prevent seepage into the subgrade materials. The caulk should be a flexible 

\vaterproof material. 

3.4.2 Spillway Drainage Filters 

We recommend drainage filters be installed for both spillway structures. These filters will 

collect seepage \vhich follows the soil/concrete interface and discharge it safely without 

erosion of soils from behind and beneath the spillways. These filters should be constructed 

of \'DOT No. 78 aggregate wrapped in drainage geotextile. Drainage geotextile should 

consist of l\liraf1 l40N or equivalent. All edges of geotextile should be overlapped at least 

1 S inches to prevent intrusion of soil into the filter. Recommended drainage filter details 

are shown on Figures 1 and 2. 

Seepage collected by the filters should be discharged through 4 inch diameter corrugated 

polyethylene tubing per ASTM F-405. The tubing inside the filter should be slotted. 

Unslotted tubing should extend to the discharge point beyond the erosion protection. 

3.4.3 Tree Remo,al 

All trees should be removed from within 15 ft of the existing spillways. Also, any dead or 

dying trees on the embankment should be removed. Stumps and roots should be removed 

to at least 2 ft below the ground surface. Excavations should be backfilled with 

compacted structural fill as described in Section 3.4.5. 
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3.4.4 Et·osion Protection 

Erosion protection should be provided at the downstream end ofthe north spillway. This 

erosion protection should consist of a series of grout-filled bags stacked at the base of the 

spillway. The grout bag stack should have a downstream face no steeper than IH: 1 V. 

The base of the stack should be at least three ft below the stream bottom. Grout bags 

should extend at least two ft laterally beyond the spillway walls. Recommendations for 

erosion protection at the base of the north spillway are shown on Figure 2. The grout bag 

stack should be installed by a specialty contractor with at least 5 years experience in 

similar applications. The grout bag contractor should provide details for grout bag 

installation, including grout design, bag configuration and reinforcing requirements. These 

details should be submitted to the civil and geotechnical engineers for review. 

Erosion protection should also be provided at the toe of the embankment slopes behind 

the spillway walls of both the north and south spillways. This erosion protection may 

consist of grout bag stacks and/or rip rap. If riprap is used, it should be placed on a 

separation geotextile such as tvfirafi 700X. The separation geotextile should be embedded 

at least two ft at the top and bottom of the riprap. Riprap size should be selected to 

accommodate the anticipated flows in the basins at the base of the spillway. 

Recommendations for erosion protection behind the spillway walls are shown on Figures 1 

and 2. 

3.4.5 Earth\YOrk for Remedial Construction 

Subgrades to receive compacted structural fill should be stripped of vegetation, topsoil, 

organic matter, and loose soils. Subgrades should be observed by the geotechnical 

engineer prior to placing filL 

Compacted structural fill should consist of material classifying CL, :MI.., SC, SM, SP, SW, 

GC, GM, GP, or GW per ASTM D-2487. Non-organic, on-site soils are expected to 

meet this criterion. 

Compacted structural fill should be placed in maximum 8-inch thick horizontal, loose lifts 

and should be compacted to at least 95 percent of maximum dry density per ASTM D-

698. Standard Proctor. Only light hand-operated tamping equipment should be used within 

l 0 n of walls. 
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3.4.6 Inspection Program 

The recommendations presented above are intended to correct deficiencies detected 

during our exploration. We recommend the darn be monitored on a regular basis to check 

for development of problems. The darn should be inspected by the owners personnel at 

least quarterly, and after major precipitation events. This inspection should include: 

• 

Observation of the embankments for sloughing, slope failures, cracking, seepage 

and voids. 

Checking for dead or dying trees . 

• Checking for seepage beneath and around the spillways. 

Checking for cracking, signs of movement, and loss of joint seals in the spillways. 

• Check crack gages. 

In addition to the quarterly inspection, we recommend the darn be inspected once every 

two years by the geotechnical engineer. Any deficiencies noted during the inspections 

should be corrected promptly. 
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4. 

4.1 

4.2 

CONSTRUCTION CONSIDERATIONS 

Remedial Construction 

The sequence of remedial construction will be very important on this project. We 

recommend tree removal be done first. Removing trees after other activities are 

completed may result in damage to the remedial construction. Tree removal should be 

performed carefully to avoid damaging existing structures. 

Tree removal should be followed by grouting. Grouting at this point will help reduce 

seepage that must be handled during subsequent construction operations. Also, grouting 

first will prevent clogging and contamination of the filters with grout. It may be 

necessary to plug some voids at the edges of the slabs to prevent loss of grout. After 

completion of the grouting, the remaining activities can be accomplished. 

We anticipate that ground water will be encountered during excavation for installing 

filters. This ground water can probably be controlled by pumping from sumps. A well 

point system may also be used to dewater the excavation, if needed. Dewatering methods 

should be the responsibility of the Contractor. 

Because voids or other highly permeable zones may be encountered, the contractor 

should be prepared for seepage emergencies. The contractor should maintain a supply of 

sand bags, drainage geotextile and VDOT No. 78 stone on site during all activities 

involving excavation. 

Engineering Services During Construction 

The engineering recommendations provided in this report are based on the information 

obtained in the subsurface ·exploration and during our site visits. However, variations in 

the composition and construction of the existing dam are expected to be encountered 

during remedial construction. The nature and extent of these variations may not become 

evident until during remedial construction. To account for this variability, professional 

observation, monitoring and testing of actual subsurface conditions during remedial 

construction should be provided as an extension of our engineering services. These 

services will also help in evaluating the Contractor's conformance with the plans and 

specifications. Because of our unique position to understand the intent of the 

geotechnical engineering recommendations, retaining us for these services \\rill allow us 

to provide consistent service through the project construction. 
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4.3 Genentl Specification Recommendations 

An allowance should be established to account for possible additional costs that may be 

required to construct earthwork grouting and drains as recommended in this report. 

Additional costs may be incurred for various reasons including variation of soil between 

borings, discovery of unanticipated conditions, need for borrow fill material, wet on-site 

soils, obstructions, temporary dewatering, etc. 

This report may be made available to prospective bidders for informational purposes. We 

would recommend that the project specifications contain the following statement: 

"A geotechnical engineering report has been prepared for this project by Schnabel 

Engineering Associates. This report is for informational purposes only and should 

not be considered part of the contract documents. The opinions expressed 

represent the Geotechnical Engineer's interpretation ofthe subsurface conditions, 

tests, and the results of analyses conducted. Should the data contained in this 

report not be adequate for the Contractor's purposes, the Contractor may make, 

before bidding independent exploration, tests and analyses. This report may be 

examined by bidders at the office of the Owner or copies may be obtained from 

the 0\vner at nominal charge." 

Test boring and hand auger data included in Appendix A should be included in the 

contract documents. 
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5. LIMITATIONS 

The analyses and recommendations submitted in this report are based on the Information 

revealed by our exploration. An attempt has been made to provide for normal contingen

cies, but the possibility remains that unexpected conditions may be encountered during 

construction. 

This report has been prepared to aid in the evaluation of this dam and to assist in its 

management. It is intended for use concerning this specific project. Our 

recommendations are based on the project information described in Section 1.2. 

Substantial changes in the facility, anticipated flows, water levels and grades should be 

brought to our attention so we can modify our recommendations as needed. We would 

appreciate an opportunity to review the plans and specifications as they pertain to the 

recommendations contained in this report and to submit our comments to you based on 

this review. 

We have prepared this report according to generally accepted geotechnical engineering 

practices. No other warranty, express or implied, is made as to the professional advice in

cluded in this report. 
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SURFACE EXPLORATION DATA';;'i , ·. 

Subsurface Exploration Procedures 

General Notes for Subsurface Exploration Logs 

Identification of Soil 

Test Boring Logs, B-1 through B-3 

Hand Auger Logs, HA-l through HA-3 

Location Plan, Figure A 1 

. ' .. 
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SUBSURFACE EXPLORATION PROCEDURES 

Test Boring Procedure 

The borings were advanced by turning a hollow-stem auger. A plug device was used to 

block off the center opening in the hollow-stem auger to prevent cuttings from entering 

the augers during drilling. At the designated depth, drillers removed the plug and 

performed the Standard Penetration Test, as defined below. Water or drilling fluid was 

not introduced into the boring using this procedure, unless indicated on individual logs. 

Water level data are indicated on the logs. 

St:wd:ud Penetration Test Results 

The numbers in the Sampling Data column of the boring logs represent Standard 

Penetration Test (SPT) results. Each number represents the blows needed to drive a 2-

inch 0 D., 1-3/8 inch I.D. split-spoon sampler 6 inches, using a 140-pound hammer falling 

3 0 inches. The sampler is typically driven a total of 18 inches. The first 6 inches are 

considered a seating interval. The total of the number of blows for the second and third 6-

inch intervals is the SPT N value. The Standard Penetration Test is conducted per AST:r-..1 

D-1586. 

Hand Auger Probes 

Our personnel excavated hand auger probes using a 3-inch O.D. hand auger. We visually 

classified the soil encountered according to ASTM D-2487. Geostick Penetrometer 

readings were taken during excavation. Geostick Penetrometer readings give a general 

indication of the soil's in place density or consistency. Geostick penetrations are shown in 

the remarks column as "GP= ". 

Soil Classification Criteria 

The group symbols on the boring and hand auger logs represent the Unified Soil 

Classification System Group Symbols (ASTM D-2487) based on visual observation and 

limited laboratory testing of the samples. Criteria for visual identification of soil samples 

are included in this appendix. Some variation may be expected between samples visually 

classified and samples classified in the laboratory. 
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\Vater Obscn•ation \Veils 

Temporary water observation wells were installed in all borings and hand auger probes by 

inserting a hand-slotted, 11;4-inch PVC pipe in each of these borings. The pipe was capped 

and area surrounding the pipe was backfilled with cuttings from the respective test boring 

and hand auger probe. 

Test Bor·ing and Hand Auger Probe Location and Elevation Sun•ey 

Our personnel located test borings and hand auger probes by taping from existing features. 

Approximate test boring and hand auger probe locations are shown in Figure A 1. Ground 

surface elevations at the test boring and hand auger probe locations were estimated from 

topographic data provided by Langley and McDonald. These locations and elevations 

should be considered no more accurate than the methods and plans used to obtain them. 
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I. 

2. 

3. 

4. 

5. 

6. 

7. 

SCHNABEL ENGINEERING ASSOCIATES, INC. 

GENERAL NOTES FOR SUBSURFACE EXPLORATION LOGS 

NUMBERS IN SAMPLING DATA COLUMN NEXT TO STANDARD PENETRATION TEST (SPD 
SYMBOLS INDICATE BL0\\1S REQUIRED TO DRIVE A 2 INCH O.D., I-3/8 INCH J.D. SAMPLING 
SPOON 6 INCHES USING A 140 POUND HAMMER FALLING 30 INCHES. THE STANDARD 
PEh"ETRA TION TEST N VALUE IS 1l-I'E NUMBER OF BLOWS REQUIRED TO DRIVE 1l-I'E 
SAMPLER I2 INCHES, AFTER A 6 INCH SEATING INTERVAL. THE STANDARD PENETR.A.TION 
TEST IS PERFORMED IN ACCORDANCE WITH ASTM D-I586. 

VISUAL CLASSIFICATION OF SOIL IS IN ACCORDANCE WlTH TER..MINOLOGY SET FORni IN 
"IDENTIFICATION OF SOIL." THE ASTM D-2487 GROUP SYMBOLS (e.g. CL) SHOWN IN TI-fE 
CLASSIFICATION COLUMN ARE BASED ON VISUAL OBSERVATIONS. 

ESTI.!'-1.ATED GROUND WATER LEVELS INDICATED BY ..Y_; THESE LEVELS ARE ONLY 
ESTIJ\1A TES FROM AVAILABLE DATA AND MAY VARY WITH PRECJPIT A TION, POROSITY OF 
lt-1E SOIL, SITE TOPOGRAPHY, ETC. 

REFUSAL AT THE SURFACE OF ROCK, BOULDER, OR OBSTRUCTION IS DEFINED AS AN SPT 
RESISTANCE OF 100 BLOWS FOR 2 INCHES OR LESS OF PENETRATION. 

THE LOGS AND RELATED JNFOR.."-1A TION DEPlCT SUBSURFACE CONDITIONS O~LY AT THE 
SPECIFIC LOCATIONS AND AT THE PARTICL'LAR TIME WHEN DRILLED OR EXCAVATED. 
SOIL CONDITIONS AT OTHER LOCATIONS MAY DiFFER FROM CONDITIONS OCCURRING AT 
THESE LOCATIONS. ALSO, THE PASSAGE OF Ti~-'IE ;,1A Y R.ESL;LT TN A CHANGE IN THE SL'B
SuRFACE SOIL AND GROUND WATER CO~DJT;O):S AT THE TEST BOR.JNG, TEST PlT AND.'OR 
HAJ'\'D AUGER LOCATIONS. 

THE STRATIFICATION LINES REPRESENT THE APPROXI:'\1ATE BOl.JNDARY BET\VEEN SOIL 
ANTI ROCK TYPES AS OBTAINED FROl\1 THE SUBSURFACE EXPLOR..A..TION. SOME 
VARIATION MAY ALSO BE EXPECTED VERTICALLY BETWEEN SAMPLES TAKEN. DiE SOIL 
PROFILE, WATER LEVEL OBSERVATIONS MW PENETRATION RESISTANCES PRESENTED ON 
THESE LOGS HAVE BEEN MADE WITH REASONABLE CARE AND ACCUR..A..CY AND !vfUST BE 
CONSIDERED ONLY AN APPROXIMATE REPRESENTATION OF SUB SURF ACE CONDITIONS TO 
BE ENCOUNTERED AT THE PARTICULAR LOCATION. 

KEY TO SYMBOLS AND ABBR.EVIA TIONS: 

I 5+10+15 

I 3T 
24/18 

w 

PM 

do 

wow 

pp 

FlO (OVA) 

PID 

GP 

STANDARD PENETR.A. TiON TEST 

2" OR 3" UNDISTURBED TUBE SAMPLE 
LENGTH PUSHED/RECOVERY (TN INCHES) 

WATER CONTENT 

PRESSUREMETER TEST (IN REMARKS COLUMN) 

DITTO 

WATER OBSERVATION WELL 

POCKET PENETROMETER READING (TSF) 

FLAME IONIZATION DETECTOR READING (PPM) 

PHOTOIO~lZ.-\ TION DETECTOR R..E.-\DING (PPM) 

GEOSTICK PEl\ETR.A.TION RE.A.D!NG (INCHES) 

WC059_RICHARDSON_MILL_POND - 128



I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SCHNABEL ENGINEERING ASSOCIATES, INC. 
Consulting Geotechnical Engineers 

IDENTIFICATION OF SOIL 

I. DEFINITION OF SOIL GROUP NAMES (ASTM D-2487-83) SYMBOL GROUP NAME 

Coarse-Grained Soils Gravels· Clean Gravels GW Well graded gravel 
More than 50"/o retained More than 50% of co~e fraction Less than 5% fmes 
on No. 200 sieve retained on No. 4 sieve GP Poorly graded gravel 

Coarse:, 3/4 • to 3 • 
GM Silty gravel Fine, No. 4 to 3/4 • Gravels with Fines 

More than I 2% fines 
GC Clayey gravel 

Sands - 50% or more of coarse Clean Sands SW Well-graded sand 
fraetion ~asses No. 4 sieve Less than 5% fines 
Co~e. 'o. I 0 to No. 4 SP Poorl)' graded sand 
Mediwn, No. 40 to No. I 0 
Fine, No. 200 to No. 40 Sands -.;th Fines SM Silty sand 

More than 12% fines 
j Clayey sand sc 

Fine-Grained Soils Silts and Clavs - lno11;anic CL Lean clay 
50% or more passes Liquid Limit"less than 50 

ML Silt the No. 200 SieVe Low to medium plasticity 

Organic 
OL 

Organic clay 

1 Organic silt 

Silts and Cla\'S - Inorganic CH I Fat clay 
Liquid Limit" 50 or more 

I 
Medium to high plasticity MH Elastic silt 

Organic I OH 
I Organic clay 

I Organic silt 

I Highly Organic Soils I Primarily organic man.c:r, dark in color and organic odor PT I Peat 

r.finor Componrnt 
Adjrctivr Form 
Gravellv, Sandv 
With . • 

30% or more co~e grained 

Sand, Gravel 
Silty, Clay 
Trace 
Sand, Gravel 
Silty, Clay 

15% or more coar;e grained 
5% to 12% fme grained 

Less than !5% coarse grained 
Less than 5% fme grained 

Ill. GLOSS.A.RY OF M!SCELLA.NEOUS TERMS 

SYMBOLS • 

BOULDERS & COBBLES • 

DlSil\TEGRA TED ROCK-

ROCK FRAGME.-.TS -

QllARTZ-

lROl'\TTE-

CEMEI'\TED SAA'D -

r.HCA-

ORGA.'\'IC MA TERL~LS -

FILL-

PROBABLE FILL -

LENSES-

U.\'ERS-

POCKET-

COLOR SHADES -

\IOISTl'RE CO'\'OfTIO'\'S · 

Unifted Soil Classification Symbols are shown above as group symbols. Use a Line Chart for laboratory identification. 
Dual symbols are used for borderline classifications. 

Boulders art considered rounded pieces of rock larger than 12 inches, while cobbles ranged from 3 to 12 inch size. 

Residual rock material with a standard penetration resistan~ (SPT) between 60 blows pa foot and refusal. Refusal is 
defmed as a SPT of 100 blows for 2" or less penetration. 

Angular pieces of rock, distinguished from transported gravel, which have separated from original vein or strata and art 
present in a soil matrix. 

A hard silica mineral often found in residual soils. 

Iron oxide deposited within a soil layer forming cemented deposits. 

Usually localiz.ed rock-tile deposits within a soil strall1m composed of s.and grains cemented by calcium carbonate or other 
materials. 

A soft plate of silica mineral found in many rocks, and in residual or transported soil derived therefrom. 

(Excluding Peal): 
Topsoil-

Organic Man.c:r -
Lignite -

Surface soils that support plant life and which contain considerable amounts of organic 
man.c:r; 
Soil containing organic colloids throughout its structure; 
Hard, brittle decomposed organic man.c:r with low ftxed carbon content (a low grade of coal). 

Man-made deposit containing soil, rock and often foreign man.c:r. 

Soils which contain no visually detected foreign man.c:r but which are suspect with regard to origin. 

0 to v, inch seam of minor soil component. 

';; to 12 inch seam of minor 50il comronent. 

Discontinuous body of minor soil component. 

Light UJ d:1rl to indica1e subs!Nitial difference in color. 
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SCHNABEL ENGINEERING ASSOCIATES 
CONSULTING GEOTECHNICAL ENGINEERS 

TEST BORING LOG 

Pro)ect Richardson Millpond Dam 
Rt. 600 
New Kent County, Virginia 

Contract Number: 963392 
Boring Nu11ber: B-1 
Sheet: I of I 

Boring Contractor: Ayers and Ayers, Inc. Ground Watef' Obsef'vatlons 
Powhatan, Virginia ' Date i Time I Depth t casing i caved 

Boring Foreman: C. Jamerson 

Drilling Method 2ll" Hollow Stem Auger 

DrUIIng E(Jilpment: CME -55 

SEA Representative: T. Woodall 

Oates Started 8/22/96 Finished: 8/22/95 

Locatlol".: See Location Plan, Figure A 1 

Encountef'ed 

j Completion 

w.o.w. 

1 w.o.w. 

8/22 1:13 8.5 

8/22 1:33 28.5 

8/22 1:42 26.5 

8/23 9:41 9.0 

I ! W.O.W. 8/29 1 3:10 1 8.8 1 

Ground Surface Elevation: 14.4 1 

DEPTH 
(FT.) 

l 
J 

~ 
l 

8.5 

STRATA DESCRIPTION 

Fine to coarse silty sand FILL. moist
Drown 

do. with gravel. contains root 
fragments 

Fine to coarse clayey sand, wet -
gray 1'- do, contains fat clay pockets 

l 
l 
-j 
l 

-! 

l 

I 
CLASS. ELEV.~TRA SAio4PLING 

(FT.) TUio4 DEPTH OAT A 

FILL ~ ~~ 6+6+6 

I t ~13·2·2 
! I ~~~ 

5, ! . ~ 2···· 1 

1 
ri0-~2+2+2 I. 

l ~ ~ 
1q I 
I I I I I t 15- ~ WOH\6"•"2 

sc 

+-F:---------------+--::s,..,-u---1 -2.6 f--+ 
ine to coarse silty sand, wet- gray "' 

17.0 

-

-

c 

~ 2+3+4 
-20-!A' 

~ 3+3+5 
f-25- 'AI 

~ 4+5+7 

30.0 -+----------------+----1 -15.6 f----+-30 
Boring terminated at 30.0 ft 

I 
Comments: 

Water Obse'vation Well (WOW) installed to 28.9 ft. 

w 
(X) 

REMARKS 

I 
I EMBANKMENT I 
l FILl. I 
! I , I 
~ 
i I 
i I 

!>.LLUV!UM 

YORKTOWN 
FORMATION 
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SCHNABEL ENGINEERING ASSOCIATES 
CONSUL liNG GEOTECHNICAL ENGINEERS 

TEST BORING LOG 

Project: Richardson Millpond Dam 
Rt. 600 

Contract Nullber: 963392 
Boring Nu•ber: B-2 
Sheet I of 2 New Kent County, Virginia 

Boring Contractor. Ayers and Ayers, Inc. Ground Water Observations 
Powhatan. Virginia 

Boring Foremen: C. Jamerson 

OrUIIng Method 21(" Hollow Stem Auger 

OriUing E~lpment: CME -55 

SEA Representative: T. Woodall 

Oates Started 8/22/96 Finished: 8/22/96 

Location: See Location Plan, Figure AI 

Ground Surface Elevation: 14.8 t 

Encountered 

Collpletlon 

w.o.w. 
~to.w. 

w.o.w. 

Date Tille I 
8/22 10:00 

8/22 11:30 

8/22 11:58 

8/23 9:54 

8/29 3:12 

DEPTH 
(FT.) STRATA DESCRIPTION CUSS. ELEV.~TRA- SAMPLING 

(FT.) TUM DEPTH OAT A 

8.5 

Fine to coarse silty sand with gravel 
FILL, contains root fragments, moist -
brown 

1\.- do, contains pockets of lean clay -
red 

I 

-

-

I 

! 

-

do, wet 

Fine to coarse clayey sand, wet -
gray 

oo, with gravel 

do, contains fat clay pockets 

FILL 

sc 

I 

I~ 
5+6+4 

~ 
3+3+3 

A 

~ 
3+3+3 

-5-

~ 
3+2+3 

6.3 1---- ~ 
1+2+2 

f-10-

~ 
1+1+2 

~ 
1+1+2 

L 

~ 
1+2+4 

r-15-

20.0 -+----------------+------1 -5.2 
Fine to medium poorly graded sand SP-SM 

s Jm 2+4+2 
1--20 IIAJ 

-

-

Comments: 

with silt. wet - gray 

do, contains wood fragments - gray 
and black 

continued on next page 

0\ater Ooservatovn Well (WOW) ir.slalle-j to 27.3 ft. 

m 4+3+3 
1--25-~tJ 

~ 3+4+7 
~----~--~---1-30-~ 

Depth 

8.0 

29.0 

6.0 

7.4 

7.6 

caslnQ caved 

w 
(I) 

--
--
--
--
--

--
--
--
--

--

REMARKS 

EMBANKMENT 

FILL 

ALLUVIUM 
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I 
I SCHNABEL ENGINEERING ASSOCIATES Pro)ect: Richardson Millpond Dam Contract Nulllber: 963392 

CONSULTING GEOTECHNICAL ENGINEERS Rt. 600 Boring Nu•ber: B-2 
TEST BORING LOG New Kent County, Virginia Sheet: 2 of 2 

I DEPTH STRA. T A DESCRIPTION CLASS. ELEV. ~TRA. SAMPLING w REMARKS 
(FT.) (FTJ TUN DEPTH DATA (l) 

Fine to medium poorly graded sand SP-SM !IX 

I 
with silt, contains wood fragments, wet 
- gray and black 

ALLUVlUM 
B 

I 35.0 20.2 35-

~ 6+8+11 

Boring terminated at 35.0 ft 

I 
I 
I I I 

I 
I I 

I 
I 

I 
I 

I 
I I 
I 

I 

I I I 
I I 

I 
I 

I 
I 

I I 

I 
I 
I 

' 

I I 

I 
I 
I 
I Ccomment s: 

;.;a;c:r 8c;servat.on \\ell (1\Crl) installed to 27.3 ft. 

I 
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SCHNABEL ENGINEERING ASSOCIATES 
CONSULTING GEOTECHNICAL ENGINEERS 

TEST BORING LOG 

Project: Richardson Millpond Dam 
Rt. 600 
New Kent County, Virginia 

Contract Nullber: 963392 
Bomg Number: 8-3 
Sheet: I of I 

Boring Contractor: Ayers and Ayers, Inc. Ground Nater Observations 
Powhatan, Virginia Date Tille Depth Casino Caved 

Boring Foreman: C. Jamerson 

DrUIIng Method 2JC" Hollow Stem Auger 

Drilling ECJ~Ipnlent: CME -55 

SEA Representative: T. Woodall 

Dates Started 8/22/96 Finished 8/22/96 

Location: See Location Plan, Figure A I 

Ground Surface Elevation: 14.8 t 

DEPTH 
(FT.) 

8.0 

STRATA DESCRIPTION 

Fine to coarse silty sand with gravel 
FILL, moist - brown 

do, contains root fragments and fat 
clay oockets 

Encountered 8/22 --

Collpletlon 8/22 --

N.O.N. 8/22 12:06 

N.O.N. 8/23 9:56 

N.O.N. 8/29 3:13 

CLASS. ELEV.~TRA- SAMPLING 
(FT J T\JII4 DEPTH OAT A 

FILL 

A 

sc 

~ 6+5+4 

~ 4+3+3 

~ 2+1+2 
i-5-161 

~I 3+1+2 

8.0 

Dry 

24.0 

7.5 

7.2 

Fine to coarse clayey sand. wet -
gray 

6.8 -. ~ '"" 

~ IO ~~ WOH\6"<1• 3 

B 

-
- ~ 1+1+1 
i-15- ~ 

17.0 -+----------------1---~ -2.2 1---+-
Fine to medium silty sand, moist -gray SM 

-

l 

-

c 

~ 2+4+4 
1-20-w 

~ 3+3+5 
i-25- ~ 

~ 4+5+7 

30.0 -+--::--:--------------t-:------l -15.2 1----+-30-
Boring terminated at 30.0 ft 

Comments: 
Wc:ter Cbse••atioil l'!ell (WOW) •T">stalled to 28.7 ft 

w 
(I) 

REMARKS 

EMBANKMENT 

FILL 

ALLUVIUM 

YORKTOWN 
FORMATION 
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SCHNABEL 
ENGINEERING ASSOCIATES 

CONTRACT NO: 963392 

PROJECT: Richardson MillPond Dam 

New Kent County, Virginia 

HAND AUGER LOG 

DATE: 8/22/96 

LOCATION: See Figure AI SURFACE ELEVATION: 7.8t 

SEA REPRESENTATIVE: T. Woodall GROUND WATER ELEVATION: See Table 

DEPTH ELEVATION 
(ft) (tt) 

! 
--1 

I 

~ 
3.4 4.4 

-l 
I 

I 
I 

I 
5.0 2.8 

DESCRIPTION OF SOILS & OBSERVATIONS. 

Firm density, fine to coarse silty sand with gravel 
FlLL, moist - brown 

do, wet 

Loose density, fine to coarse clayey sand (SC), wet 
-gray 

Hand auger terminated at 5.0 ft 

GROUNDWATER OBSERVATIONS 
DATE ELEVATION 

8/22 
8/23 
8/29 

4.7 
3 8 
4.1 

STRATUio4 

8 

RE1o4ARKS 

GP=2" 

GP=2" 

EMBANKMENT 

FlLL 

GP=3" 

GP=5" 

GP=5" 

ALLUV!UM 
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SCHNABEL 
ENGINEERING ASSOCIATES 

CONTRACT NO: 963392 

PROJECT: Richardson Millpond Dam 

New Kent County, Virginia 

HAND AUGER LOG 

DATE: 8/22/96 

LOCATION: See Figure A1 SURFACE ELEVATION: 6.3t 

SEA REPRESENTATIVE: T. Woodall GROUND WATER ELEVATION: See Table 

DEPTH ELEVATION 
( ft ) ( ft ) 

0.5 5.8 

5.5 

-j 

I 

~ 
I 
~ 

! 
I 

J 

.8 

DESCRIPTION OF SOILS II OBSERVATIONS. 

Firm density, fine to coarse silty sand FJLL, contains 
root fragments, moist -brown 

Loose density, fine to coarse clayey sand (SC). 

L_ contains root fragments, moist - gray 

do. wet 

Hand auger terminated at 5.5 ft 

GROUNDWATER OBSERVATIONS 
DATE ELEVATION 

8/22 
8/23 
8/29 

5.3 
5.1 
5.2 

STRATUM 

A 

I 
I 

I 
I 
I 

I 
I 

I 
B I 

I 

I 
I 

I 

REMARKS 

GP=2" 

EMBANKMENT FJLL 

GP=4" 

GP=8" 

ALLUVJUM 

GP=6" 

GP=6" 

GP=5" 
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SCHNABEL 
ENGINEERING ASSOCIATES 

CONTRACT NO: 963392 

PROJECT: Richardson Millpond Dam 

New Kent County, Virginia 

HAND AUGER LOG 

DATE: 8/22/96 

LOCATION: See Figure AI SURF ACE ELEVATION: 8.81 

SEA REPRESENTATIVE: T. Woodall GROUND WATER ELEVATION: See Table 

DEPTH ELEVATION 
( ft ) ( tt ) 

l 
I 
I 

4.1 4.7 

5.5 3.3 

DESCRIPTION OF SOILS & OBSERVATIONS. 

Firm density, fine to coarse silty sand with gravel 
FILL, contains root fragments, moist - brown 

do, wet 

Loose density, fine to coarse clayey sand !SC). 
contains root fragments. wet - gray 

Hand auger terminated at 5.5 ft 

GROUNDWATER OBSERVATIONS 
DATE ELEVATION 

8/22 
8/23 
8/29 

5.2 
3.6 
4.3 

STRATUiol REMARKS 

GP=2" 

GP=2" 

I 
A ~ GP•2" 

EMBANKMENT 

FILL 

I GP=3" 

I 

GP=4)f' 

GP=6" 

B 
ALLUVIUM 

. GP=5" 
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~/ -- . 

EXISTING 

ROAD 

(RT. 600) 

EXISTING LAKE 

\.I.E. 9.8 

SOUTH~ 
SPILLWAY "" 

_j 

12.4 
X 

NORTH----~ 
SPILLWAY 

5.3 
X 

SCHNABEL 
IE:NGINEERING 
!ASSOCIATES 

LEGEND 

APPROXIMATE TEST 
BORING LOCATION 

APPROXIMATE HAND 
AUGER PROBE 
LOCATION 

RICHARDSON MILLPOND DAM RT. 600 
NEW KENT COUNTY, VIRGINIA 

SCALE OAT'E OATE 
1"=50' 9-4-96 

LOCATION ~-~'nl IT Cl-Eat.."'.) l'f ~ ::A7"E 
VAM JS 

PLAN Pllo..ecT 110. Fl<JUII: REYlS6l OA rE 

963392 Al 
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May 9, 1995 

STONEHOUSE 
RICHARDSON'S MILL POND (R.M.P.) 

OVERALL AVERAGE 18% IMPERVIOUS PROPOSED 
(SEE A TI ACHED) 

ASSUME CONSERVATIVELY 20% IMPERVIOUS 

CALCULATIONS ON BMP SHEET: 

ASSUME 
ASSUME 
ASSUME 

R.M.P. 
WEG#1 
WEG#2 

8.0 MINBMP 
11.0 BMP 
11.0 BMP 

NEED FOR 10 PTS. 984 AC. UNDISTURBED NATURAL OPEN SPACE 

TOTAL DEV. AREA ONE 
TOTAL STONEHOUSE TO R.M.P. 
BUFFER (25% SLOPFJWETLANDS) 

2425 AC. 
1761 AC. 
1078 AC. 

1748 
+2268 

4016 

ACRES WITHIN STONEHOUSE 
ACRES OUTSIDE STONEHOUSE 
ACRES DRAINING TO RICHARDSON'S MILL POND 
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WEG #1 

WEG 12 

R.M.p. 

TABLE 3 

BHP Points 

11 X 

11 X 

8 X 

X 

r-eaction of 
s 1 t.e Served 

by MP 

100 

2~25 
44 

i~25 j 74--1 44 __ ,u. 
i.-11'" 

2425 

-
-

Weiqht.ed 
BHP Point& 

0.45 

0.20 

5.29 

'I'OD\L WEIGHTID S"IRIX:TURAL MP POINTS: 5. 9 4 

B. NAlURAL OPEN SPACE OUDIT 

fr-action of Site 

984 
2425 X 

:. TOrAL WEIGHTED POINTS 

Natural 
Open Space Ccedi t 

10 
(0.1 pee Hi) 

Points for
Natur-al Open Space 

4 06 

5.94 . + ----~4~.~0~6~----------- - 10.00 

Structural BMP Points Natural Open space Points 

WEG 11 = 
WEG 12 = 
TOTAL STONEHOUSE ACREAGE 
TOTAL STONEHOUSE ACREAGE 

100 AC. 
44 AC. 

TO R.M.P. 
DEVELOPMENT 

= 174.8 AC. 
AREA ONE 2425 AC. 
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;. 
DRAINAGE, STORMW A TER MANAGEMENT, AND EROSION CONTROL DESIGN 

AT 12.8% IMPERVIOUS COMPOSITE 

VOLUME REQUIREMENTS AT 20% IMPERVIOUS WITHIN STONEHOUSE (2426 AC.)/ 
5% OUTSIDE STONEHOUSE (2268 AC.) 

Vr - {R,.)(R,} x AC 
12 

R. = [0.05 + 0.0091] = 0.05 + 0.009 (12.8) = 0.165 

Rm = 0.45" FOR WET DEr.ciNTION DESIGNS 

Ac = 4016 

Vr = (0.45)(0.165) x 4016 AC = 24.8 ac.ft. = 1,082,422 cu.ft. 
12 

FOR A 9 POINT BMP Yr x 4 = 4,329,690 cu.ft. ~ ~1.s .. e-k 
FOR AN 8 POINT BMP Yr x 2.5 = 2, 706,055 cu.ft. :: &z . 1 " '' 

VOLUME A YAILABLE IN R.M.P. 

130 ac.ft. X 43,560 = 5,662,800 cu.ft. 

(GREATER THAN A 9 POINT BMP) 

@ '.2.0/. 1.JV1to trrr ~ w/sW '-/ V~ =- 1?8.'r. 
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DRAINAGE, STORMWATER MANAGEMENT, AND EROSION CONTROL DESIGN 

AT 20% IMPERVIOUS OVERALL 

VOLUME REQUIREMENTS AT 20% IMPERVIOUS 

Vr - (IW(R,} x AC 
12 

R. = [0.05 + 0.009!] = 0.05 + 0.009 (20) = 0.230 

R.n = 0.45" FOR WET DETENTION DESIGNS 

Ae = 4016 

Vr = (0.45)(0.23) x 4016 AC = 34.64 ac.ft. = 1,508,831 cu.ft. 
12 

FOR A 9 POINT BMP Vr x 4 
FOR AN 8 POINT BMP Vr x 2.5 

VOLUME AVAILABLE IN R.M.P. 

130 ac.ft. X 43,560 = 5,662,800 cu.ft. 

= 6,035,325 cu.ft. 
= 3,772,078 cu.ft. 
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May 9, 1995 

STONEHOUSE 
RICHARDSON'S MILL POND (R.M.P.) 

OVERALL AVERAGE 18% IMPERVIOUS PROPOSED 
(SEE ATTACHED) 

ASSUME CONSERVATIVELY 20% IMPERVIOUS 

CALCULATIONS ON BMP SHEET: 

ASSUME 
ASSUME 
ASSUME 

R.M.P. 
WEG#1 
WEG#2 

8.0 MINBMP 
11.0 BMP 
11.0 BMP 

NEED FOR 10 PTS. 984 AC. UNDISTURBED NATURAL OPEN SPACE 

TOTAL DEY. AREA ONE 
TOTAL STONEHOUSE TO R.M.P. 
BUFFER (25% SLOPE/WETLANDS) 

2425 AC. 
1761 AC. 
1078 AC. 

1748 
+2268 

4016 

ACRES WITHIN STONEHOUSE 
ACRES OUTSIDE STONEHOUSE 
ACRES DRAINING TO RICHARDSON'S MILL POND 
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TABLE .) 

A. STRIJC."1URAL BliP FOINI' ALIJ:X:ATl 00 

BI1P Point!; 

WEG #1 11 X 

WEG 12 11 X 

R M p. 8 X 

X 

reaction of 
Site Served 

by MP 

100 
2~25 

44 
i~25 j 7 4--1 4 4 _.,. •. u.. 

!1.-\1" 
2425 

-
-
-
-

Weighted 
BliP Points 

0.45 

0.20 

5.29 

5.94 

B. N1\nJRAL OPEN SPACE OUDIT 

Fraction of Site 

984 
2425 X 

:. 'IOrAL WEIGH'nl> POINTS 

5.94 

Natural 
Open Space Ccedi t 

10 
(0.1 per 1\) 

+ 4.06 

Points foe 
Natural Open Space 

4 06 

- 10.00 

Structural BMP Points Natural Open space Points 

WEG #1 
WEG #2 
TOTAL STONEHOUSE 
TOTAL STONEHOUSE 

= 100 AC. 
= 44 AC. 

ACREAGE TO R.M.P. 
ACREAGE DEVELOPMENT 

= 174.8 AC. 
AREA ORE 2425 AC. 
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DRAINAGE, STORMW A TER MANAGEMENT, AND EROSION CONTROL DESIGN 

AT 12.8% IMPERVIOUS COMPOSITE 

VOLUME REQUIREMENTS AT 20% IMPERVIOUS WITHIN STONEHOUSE (2426 AC.)/ 
5% OUTSIDE STONEHOUSE (2268 AC.) 

R. = [0.05 + 0.0091] = 0.05 + 0.009 (12.8) = 0.165 

Rm = 0.45" FOR WET DETENTION DESIGNS 

Ac = 4016 

Vr = (0.45)(0.165) x 4016 AC = 24.8 ac.ft. = 1,082,422 cu.ft. 
12 

FOR A 9 POINT BMP Vr x 4 
FOR AN 8 POINT BMP Vr x 2.5 

VOLUME AVAILABLE IN R.M.P. 

130 ac.ft. X 43,560 = 5,662,800 cu.ft. 

(GREATER THAN A 9 POINT BMP) 

q1.s .. c-k = 4,329,690 cu.ft. ~ 
= 2, 706,055 cu.ft. ,- t,z . 1 " '' 

~ '2.0'7. 7..f"'tr"' ~orr ~ W/sW '-/ 1/rl =- 1?8. '). 

-= I~ 3, I 

:: IJO. '-( 
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... 

DRAINAGE, STORMWATER MANAGEMENT, AND EROSION CONTROL DESIGN 

AT 20% IMPERVIOUS OVERALL 

VOLUME REQUIREMENTS AT 20% IMPERVIOUS 

Vr - (IW(R,} x AC 
12 

R., = [0.05 + 0.009!] = 0.05 + 0.009 (20) = 0.230 

R.n = 0.45" FOR WET DETENTION DESIGNS 

~ = 4016 

Vr = (0.45)(0.23) x 4016 AC = 34.64 ac.ft. = 1,508,831 cu.ft. 
12 

FOR A 9 POINT BMP Vrx 4 
FOR AN 8 POINT BMP Vr x 2.5 

VOLUME AVAILABLE IN R.M.P. 

130 ac.ft. X 43,560 = 5,662,800 cu.ft. 

= 6,035,325 cu.ft. 
= 3,772,078 cu.ft. 
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, .. 
Scott Thomas 

From: Adam Kinsman 

Sent: Monday, June 18, 2007 12:38 PM 

To: Scott Thomas; Darryl Cook; Melanie Davis; Larry Foster 

Subject: FW: Stonehouse FOIA 

Importance: High 

Attachments: stonehouse foia.pdf 

From: Adam Kinsman 
Sent: Monday, June 18, 2007 12:38 PM 
To: Scott Thomas; Darryl Cook; Melanie Davis; Larry Foster 
Subject: Stonehouse FOIA 
Importance: High 

Page 1 of 1 

Attached is a FOIA request for information related to the Stonehouse development and its use of the 
Richardson Miii Pond. Please review the attachment and call me on or before WEDNESDAY, .JUNE 
20 to let me know whether or not you have any documents responsive to the request. As always, please 
forward this along to any staff member who may have responsive documents and please keep track of 
your time spent in fulfilling this request. 

Thank you, 
Adam IIIli '2----· ---

tf!Yl/) h le-
/" .5H -c;c-# 

5H ~ 6W 

sf/ 

6/19/2007 

-
-

ro/;4vc.-
ri:Jt-; Ye u .. ovV T J98 _s 

C-yj Ye~.-cvvV /YJI35 
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BEAN KINNEY &·KORMAN~ 

2300 WILSON BOULEVARD 

7TH FLOOR 

ARLINGTON, VA 22201 

PHONE 703.525.4000 

FAX 703.525.2207 

June 8, 2007 

ATTORNEYS 

James City County \ L J· .... 
Attn: FOIA Officer y\~' 
P.O. Box 8784 \ ~.~J':--· 
Williamsburg, Virginia 23187-8784 ~-··· 

JONATHAN C. KINNEY 
Ext: 305 
Fax 703.525.2207 
JKinney@beankinney.com 

~/. 
,.(. 

'·. ··. 
[ 

Re: Freedom of Information Request- Richardson Mill Pond/Siltation and Fish 
Kill Issues 

Gentlemen: 

We represent the owners of one-half of the Richardson Mill Pond and certain 
adjoining property owners on the New Kent County side of the Richardson Mill Pond. For 
the purposes of this representation the "Richardson Mill Pond" is a pond located off of Holly 
Fork Road (Route 600) that is located approximately one-half in New Kent County and one
half in James City County. Over the past number of years the health of the pond appears to 
be deteriorating. There is major silting in the pond; this silting is occurring at a rate much 
more rapidly than before. Additionally, there have been a number of fish kills in the pond 
which was not an occurrence prior to certain development activities by Stonehouse 
Development, LLC, Stonehouse LLC, Stonehouse, Inc., Association at Stonehouse, Inc., 
Prudential Realty and their predecessors in interest and associates (hereinafter 
"Stonehouse"). 

The purpose of this letter is to officially request a copy of all governmental 
agreements between James City County and Stonehouse, including the parties included in 
the definition of Stonehouse listed above and their predecessors in interest, affiliates and 
parties connected with the development of Stonehouse relating to the use of the Richardson 
Mill Pond. 

We are specifically requesting: 

1. Any agreements between Stonehouse and James City County that relates to 
the ability of Stonehouse to use the waters of Richardson Mill Pond; to discharge into the 
waters of Richardson Mill Pond; or connected to the development of Stonehouse that 
specifically relate to the use of the Richardson Mill Pond either as (i) ·a BMP, (ii) wet pond, or 
(iii) as part of a stormwater management/drainage system . 

.,i.,._~,(' /\.,l<"~ot </\~)~ - ·V'I.c-\ :>bl: ~- I<.)U~ 
H:\User\Jklnney\KINNEY\James Cily\FOIA 0507 request.wpd 

WWW.BEANKINNEY.COM 
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James City County 
Attn: FOIA Officer 
June 8, 2007 
Page2 

2. The existence of any bond, bonding agreements or escrows to ensure 
performance of agreements regarding the use of Richardson Mill Pond; N ·~'-<-. L.. ft 

3. Any agreements between Stonehouse and James City County that relate to the 
ability of Stonehouse to use water from Richardson Mill Pond for irrigation or other purposes; 
and ·' ;(/~. 

4, Any agreements regarding the levels at Richardson Mill Pond to be maintained 
and the maximum amount of water to be withdrawn from Richardson Mill Pond on a daily, 
weekly, monthly and/or annual basis. " I 

l" c, \.:c 
In accordance with the Virginia Freedom of Information Act, Section 2.2-3700 et seg., 

we are making the formal request referenced above. In accordance with Section 2.2-3704, 
we are willing to pay reasonable charges for copying, search time and computer time 
expended in supplying the information requested. 

If you have any questions regarding the specific nature of this request, please do not 
hesitate to call me. 

Sincerely, 

BEAN, KINNEY & KORMAN, P.C. 

c\2\ v--·'s Jonathan C. Kinney 

JCK:dsi 

H:\Use!\Jkinney\KINNEY\James Clty\FOIA 0507 request.wpd 
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Declaration of Covenants Log 

Property Date copy 
Location or other sent toE & S 

Covenantor(s) Identifying Information (Joan E.) 

87) Legacy Greensprings, Detention Basin located 3-8-95 
Limited Partnership between Parcel F, Parcel 

G and S.R. 614 

88) MeG Outlet Center 5715 Richmond Road 3-29-95 
Limited Partnership SP-107-94 

89) Timothy K. Johnston 7191 Richmond Road 4-7-95 
Tax Map (23-2) (1-44) 

90) Busch Properties, Inc. Tax Map (50-1) (1-1) 4-19-95 
(North Quarter) 
Kingsmill Village 

91) Stonehouse, Inc. Part of Tax Map (6-4) 4-19-95 
Parcel (1-1 ), and Tax 
Map (12-1) Parcel 38 

92) Riverside Healthcare Assoc. 3400 John Tyler Highway 5-19-95 

93) Powhatan Enterprises, Inc. Powhatan of Williamsburg 5-19-95 
Secondary 

94) King of Glory Lutheran 4897 Longhill Road 6-20-95 
Church 

95) Donald E. Newsom 7242 Merrimac Trail 7-14-95 

96) James H. Neal 7151 Richmond Road 7-21-95 
Deed Book 684, Page I 09 

97) Busch Properties, Inc. Kingsmill Resort Center 8-10-95 
10 1-D Kin gsmi II Road 

98) University Square Williamsburg Crossing 8-10-95 
Associates Multi-family Crossing 

104 Kings Way 

99) Greensprings Plantation Tax Map (46-1)(1-1) 8-17-95 

100) Merrimac Trail Assoc, LLC. 7346 Merrimac Trail 8-25-95 

101) VA Peninsula Regional 9320 Merrimac Trail 9-11-95 
Jail Authority 

102) W -JCC Public Schools new Rt. 5 High School 9-28-95 
3751 John Tyler Highway 
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Declaration of Covenants Log 

Property Date copy 
Location or other sent toE & S 

Covenantor(s) Identifying Information (Joan E.) 

174) Atlantic Homes Development Longhill Station, 9-25-98 
Section 2 

175) Centex Homes on Route 1480 10-16-98 
(Powhatan Secondary) 

176) Christian Life Center 4451 Longhill Road 10-16-98 
Thomas M. Wells 

177) Old Capitol Lodge, #629 103 Howard Drive 11-18-98 

178) Governor's Land Associates Club Villas Subdivision 1-6-99 

179) Governor's Land Associates Cypress Isle Subdivision 1-6-99 

180) Norfolk Paint Co., Inc. 5540 Olde Towne Road 2-2-99 

181) Ironbound Road Mini 40 l 0 Ironbound Road 2-2-99 
Storage Associates, LC 

182) Williamsburg Health Jamestown Road, Tax Map 2-25-99 
Investors Parcel No. (47-3) (01-70) 

183) John Thayer-Smith 1571 Manufacture Dr. 3-12-99 
t/a Mini Mix Concrete 

184) Jerry and Christine Dye Lot 274 Subdivision Plat 4-9-99 
First Colony, Section 4A 

185) John and Gloria Mevering 100 Shell bank Drive 4-1 o-99 

186) Realtec, Inc. Ford's Colony, §31 4-29-99 
Lots l-35 

187) Centex Homes Powhatan Secondary 5-5-99 
Rte 1480 

188) Riverside Hospital, Inc. Parcel #22, Williamsburg 5-26-99 
Crossing Shopping Center 

189) John Deere Vehicle Group 3000 Meadowview Circle 6-14-99 

190) Kingsmill Resort Kingsmill Marina 7-16-99 

191) Governor's Land Associates Fowler's Lake, Block "B" 8-10-99 

192) S.A. and C.F. Seaman 15 84 Manufacture Drive 8-19-99 

193) Stonehouse, L.L.C. Stonehouse Subdivision 8-19-99 

____________________________ ............. 
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, 
... 

Langley and McDonald, P.C. 
Engineers 
Surveyors 
Planners 
Landscape Architeds 
Environmental Consultants 

Mr. Wayland N. Bass 
County Engineer 
James City County 
101-E Mounts Bay Road 
P.O. Box 8784 

February 28, 1997 

Williamsburg, Virginia 23187-8784 

Re: Stonehouse Chesapeake Bay 
Preservation Ordinance Compliance 
L&M # 96038-0145 

Dear Mr. Bass: 

GEORGE E. LANGLEY 
Consu•artt 

T. JOSEPH McDONALD 
1906-1982 

Enclosed is a corrected map ofthe areas discussed in our letters of June 27, 1995 and 
February 24, 1997. I apologize that the map sent earlier deleted part of the acreage 
included in the calculations. I have also attached a spreadsheet showing the areas of the 
parcels included in the drainage calculations. These areas were prepared from larger 
scale maps and consequently should present a fairly accurate picture of the areas. 

The entire area shown highlighted on the plan is approximately 2,426 acres. Of this area, 
1,748 acres drain to Richardson Millpond. The area east ofroute 600, 678 acres, does not 
drain to Richardson Millpond, and is labeled on the map. About 50% of this area will 
remain in undisturbed natural open space, including the wetland and drainage systems 
and the 25% slopes. This comprises 338.5 acres. 

When these areas are used in the calculations on the Worksheet for BMP Point System 
included with our letter dated February 24, 1997, it is shown that a total of776 acres of 
undisturbed natural open space is required within the 2,426 acres in order to meet the 10 
points. As showri. on our maps, the available open space within Phase One is greater than 
that needed to meet the requirement. 

MAIN OFFICE 

5544 Greenwich Road 
Virginia Beach. VA 23462 
(804) 473-2000 
FAX (804) 497-7933 

201 Packets Court 
Williamsburg. VA 23185 

(804) 253-2975 
FAX: (804) 229·0049 
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Mr. Wayland N. Bass 
James City County 

Langley and McDonald 

February 28, 1997 
Page 2 

I know these numbers are complex. I hope the map and this explanation helps to clarify 
our calculations. I will be out of town until March 10, and will call when I return to see if 
you have any questions. Thank you very much for your assistance. 

Sincerely, 

Vaughn B. Rinner, C.L.A. 
Principal 

VBR/ 
Enclosures 

cc: Jim Franklin w/Attachments 
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G2-26-97 17:21 STONEHOUSE MANAGEMENT CO. ID=8G4 566 1125 P.G4 . 

.. ,·. 

February 26, 1997 

. Mr. Darryl E. Cook 
James CitY County 
Office of Code Compliance 
P. 0. Box JC 
. Williatn:sb_urg,V A 23187_ : . 

Subject~ ·case No. s:P~7s'~96 Mill P~:p.d Run/Richards9n's'_Mill Pond 
. ·~ ' ,·~. ' ' .. ' , . . ' . . . ' ·. .·' :: ' ·' ' ' . . ', ' 

P. o: Dr~W'er _759 

Toano, Virgini11 
' '• 

23168.0'759 

'757.566. 2300 

FAX 75'7.566.1125 

... , "~'EB: · 

w...:rw.stonehouseva.com 

-· 

• , • :-. . '. .: ,' ' ' .. ' ·. ·-·~. · I . : :~ ;. -,·. ~ ·. 

· · · , · · ' : · Dear Mr.· Cook; · · . · . ·.·. ·· ·· · .. . .·. . :. ; · '' . 1 . . -~ . . 

' ..... ··,· ,' . .,· ~ . : · ...... · ',· ::: ':.' :.:::.: .. :_.·; . ·... ) . . . ' :. '' :· ... : ':_·.· -:· ·. :: ·.·~:·;,: . :,· <.' 

. · · · This is to ~dvise you that Ston~holise·Win again iliscuss ~th the Virgini~:Deparnn~t of .. :.· .. .-· .. 
.. ·. · .· ·. · .. Tr8nsptjrtation the Pnprov~~ts·p~es~a,ry foi.stabillz~ticni ~fthe·J4~h~st?n:S .. M.Ul ::· .:-'·. :: ... · .. 

" · ..... Pond (lam as recommended in' the Schnabel ED.gmeeririgAs~ciat~s~·Inc:·~oi:t' d.ated '.: . · -~ ::.-· . 
. · .. ·. . .. :: 'Sep~ember 4, 1996. Hdpe~iY.~we \vil~ ~e· abl~ to convin~~.·voo,T.: t~· pez:rorhi ·th~: ~ark -,...,. >: · · . -

., . · ··; 'since it.i~.wtth~;~~~t~gf;.:\v~r?,~~a,ra:is~ s~~o/·i~sue.ro~J~?rit.e·~o.?::· .. ~ .. _;:·;.~,_..:~/.tk:4~.'.\til?T 

.. ·. t:nvg~!t~i£td~~~~ji~tt~~~1;;:;t~~~~t:?t:.:~~:r ~ 
. ; June.l, H,97 .. : Pet olir discussi<lri,itis.·rny tif;derstanding_that'if.~tonehouse_i$ rtotgiv¢h ~: · .. 

· ... : · such pexmi~ion by VDOT, tl)e Cqunt)r "'ilf consider that Stonehouse has dorie all it .c:an:· ·: ~ 
. · tOW(U'd CO~ections atthe 'clam ai{dwfl(consi~er OUf' obligation M fulfilled. . . , '. 

I will keep you i~orlned onour discus~ions With VDOT and on fietd ~:~ctivities as they 
occur. If you have any questions, please contact me .. · · · · ! • 

o=~~ 
~e: ~.Franklin 

Development M~ager 

JDF/rcc 
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DEVELOPMENT MANAGEMENT 
101-E MouNTs R,v RoA!l, P.O. Box 8784, WIWAMSBURG, VIRGINIA 23187·8784 
(804) 253-6671 

E-~wL: devtman@james·city .va.us 
Fax: (804) 253-6850 

CooE CoMPliANCE 

(804) 253-6626 
COUNTY ENGINEER 

(804) 253-66i8 
ltmiGRAn:D Pl:sT M.v>~GEME~T 

(804) .?.53-2620 

PLANNING 

(804) 253-6685 

E·.ltAJL: codecomp@james-dty.va.us 

John L. Hutcl:.erson, P.E., L.S. 
Langley and McDonald, P.C. 
201 Packets Court 
Williamsburg, VA 23185 

RE: Stonehouse Chesapeake Bay 
Preservation Ordinance Compliance 

Dear Mr. Hutcherson: 

E·MAJt.: planning@james-dty.va.us 

February 13, 1997 

The natural open space/conservation easement calculations for Stonehouse outlined in your 
January 27le1ter do not meet County requirements and is therefore not approvable. Please 
submit revise:d calculations and a revised map. Conservation easements should not be 
deeded on a per development acre basis but section by section as development occurs. In 
preparing yo'.lf revised calculations we refer you to the Kendleton Subdivision recently 
submitted by your firm. We allow conservation easement areas that do not drain to a 
structural B:MP to be removed from the denominator. 

Wayland N. Bass 
County Engineer 

WNB/jt 

cc: Darryl Cook~ 
Jim Franl<lin 
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Langley and McDonald, P.C. 
Engineers 
Surveyors 
Planners 
Landscape Arch1tects 
Environmental Consultants 

Mr. Wayland N. Bass 
Cmmty Engineer 
James City County 
101-E Mounts Bay Road 
P.O. Box 8784 

February 24, 1997 

Williamsburg, Virginia 23187-8784 

Re: Stonehouse Chesapeake Bay 
Preservation Ord~nance Compliance 
L&M # 96038-0145 

Dear Mr. Bass: 

In response to your letter ofFebruary 13, 1997, we would like to submit the attached 
plans showing the general areas of undisturbed natural open space that are being retained 
within the Phase One area of Stonehouse to meet the required open space for Chesapeake 
Bay Preservation Ordinance Compliance. There are now three entities controlling land in 
Phase One of Stonehouse: 1) Legends owning the golf course; 2) Stonehouse Inc. 
controlling most of the commercial land, Fieldstone Parkway and the well pumping and 
water storage facility; and 3) Stonehouse L.L.C. developing the residential land. 

Pursuant to your letter dated February 13, 1997, we are submitting the revised l 0 point 
calculation worksheet, removing from the denominator only the natural open space areas 
ofthe 2,425 acres that do not drain to Richardson Millpond, our structural BMP. This 
includes what is currently estimated to be 338.5 acres in Phase Two of Stonehouse. These 
revised calculations show that a total of 776 acres of undisturbed natural open space is 
required in Development Area One (both Phases One and Two of Stonehouse) to meet 
the 10 points required over the total of2,426 acres, of which Phase One comprises 1,020 
acres. With 1,650 acres of developable area in Development Area One, 0.4 7 acres of 
undisturbed natural open space will need to be provided for each acre of land developed 
to result in the total required natural open space. As shown in the table below, Phase One 
has a total developable area of 644.01 acres, resulting in a requirement of 302.68 acres of 
undisturbed natural open space. 

MAIN OFFICE 

5544 Greenwich Road 
Virginia Beach. VA 23462 
(804) 4 73·2000 
FAX (804) 497-7933 

201 Packets Court 
Williamsburg. VA 23185 

(804) 253-2975 
FAX: (804) 229-0049 
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Mr. Wayland N. Bass 
James City County 

Langley and McDonald 

February 24, 1997 
Page 2 

One plan provided is a composite map showing the undisturbed natural open space 
available in the land controlled in Phase One by all three entities. A summary of the 
overall developable area and undisturbed natural open space available to be placed in 
easements within Phase One as it develops is as follows and as shown on the attached 
exhibit: 

Developable Area Undisturbed Natural Open Space Available 
Legends Golf 111.60 99.40 
Stonehouse L.L.C. 433.48 243.02 
Stonehouse Inc. 98.93 33.57 

Totals 644.01 375.99 

The dedication of the necessary open space will be provided by each of the three 
controlling entities on a section by section basis in accordance with your letters of June 
27, 1995 and February 13, 1997. Through 1997, the area planned for development 
includes a total of 295.40 developable acres, including area in the golf course and 
Sections II, III and IV as well as Fieldstone Parkway and the water pwnping and storage 
facility. The natural open space required for this amount of development is 138.84 acres. 

A summary of the areas required for development to date and anticipated during 1997 is 
as follows: 

1997 1997 Undisturbed Natural Open Space 
Developable Area Available 

Legends Golf 111.60 99.40 
Stonehouse L.L.C. 177.54 83.44 
Stonehouse Inc. 6.26 6.23 

Totals 295.4 189.07 

Legends is providing a separate plan of their natural open space area. The second plan 
included with this letter shows a composite of the acreage areas from which the 
easements proposed for dedication to the County at this time will be provided. 

WC059_RICHARDSON_MILL_POND - 158



Mr. Wayland N. Bass 
James City County 

Langley and McDonald 

February 24, 1997 
Page 3 

We are prepared to move forward with the preparation of an easement plat for 138.84 
acres within this area upon your approval of the calculations provided and areas shown. 
If you have any questions, please let us know. Thank you very much for your attention to 
this matter. 

Sincerely, 

Vaug B. Rinner, C.L.A. 
Principal 

VBR/ 
Enclosures 

cc: Jim Franklin w/ Attachments 
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Langley and McDonald, P.C. 
Engineers 
Surveyors 
Planners 
Landscape Architects 
Environmental Consultants 

Mr. Wayland Bass 
County Engineer 
Department of Development Management 
P.O. Box 8784 
Williamsburg, VA 23187-8784 

January 27, 1997 

Re: Stonehouse Chesapeake Bay 
Preservation Ordinance Compliance 

Dear Mr. Bass: 

GEORGE E. LANGLEY 
Consuftant 

T. JOSEPH McOONALD 
1906-1982 

I wish to thank you and Darryl Cook for your time on January 17, 1997, to discuss the Chesapeake 
Bay Preservation Ordinance Compliance for Phase One of the Development Area One of the 
Stonehouse Project with Jim Franklin and me. Please reference our letter of May 3, 1995 from 
Vaughn Rinner to you regarding the Stonehouse Chesapeake Bay Preservation Ordinance 
Compliance. Submitted with that letter was the backup documentation and calculations showing the 
County 10 point system compliance. 

Since that time we have submitted the Hydraulic and Structural Analysis of the existing Richardson 
Mill Pond embankment structure in a separate report that has shown that the dam is hydraulically and 
structurally adequate. At the time the original lO point calculation was prepared the entire 
Stonehouse Development Area One of 2,426 acres was included in the denominator of the structural 
BMP point allocations. Since that time, on numerous other projects, such as the James River 
Commerce Center, you have allowed Langley and McDonald to subtract the natural open space that 
will be dedicated to the County from ·the denominator of the Structural BMP Calculation regardless of 
the location of the natural open space above or below the BMP. I have enclosed a revised worksheet 
for BMP point system, Table No. 3 which shows revised calculations based on subtracting the natural 
open space from the denominator for the structural BMP. Based on this revised calculation, we have 
determined that the total required natural open space dedication for Stonehouse Development Area 
One will be 560 acres. 

Assuming that our revised calculation of required natural open space is satisfactory, we have 
calculated the required dedication of natural open space per gross area. This calculation shows that 

MAIN OFFICE 

5544 Greenwich Road 
Virginia Beach. VA 23462 
(804) 473-2000 
FAX (804) 497-7933 

201 Packets Court 
Williamsburg. VA 23185 

(804) 253-2975 
FAX (804) 229-0049 
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Mr. Wayland Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 

January 27, 1997 

Page 2 

.231 acres of natural open space will need to be dedicated for each gross acre of area developed 
within the Stonehouse Development Area One. As we discussed in our meeting, we propose to 
dedicate adequate natural open space for our requirement for gross area of the project that we expect 
to develop during 1997. This projection for calendar year 1997 is 232 gross acres of development. 
This equates to a requirement of 53.5 acres of natural open space that will be dedicated during 1997 
in order to keep the natural open space current with the actual development within the Development 
Area One. 

I have attached herewith an exhibit entitled "Stonehouse Phase One Natural Open Space Exhibit" 
that shows the general area that we propose to dedicate in 1997. We believe that this is a reasonable 
approach of keeping tract of natural open space dedication. 

We request that you and Darryl Cook review this concept in hopes that you will concur with our 
reasoning and grant approval of this request. When we have received written concurrence from you 
that this area will meet the Chesapeake Bay Preservation Ordinance natural open space requirements, 
we will prepare an easement plat for this area. 

Should you have any questions or wish to discuss this matter, please do not hesitate to call at 253-
2975. 

Very truly yours, 

LANGLEY AND McDONALD, P.C. 

#iL~s. 
Senior Associate 

JLH/amh 
Enclosure 
cc: Mr. Darryl Cook w/Enclosure 

Mr. Jim Franklin w/Enclosure 
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DEC-1 Et-1 '3'36 13: 43 

RI!PLV ro 
ATTENTION OF": 

LHtK)LEY &. l"lCDO~~ALD 

DEPARTMENT OF THE ARMY 
NOR~OI,..K 015TRICT, CORPS OF' ENCINEER!i 

FORT NORFOLK. 803 FRONT STREET 

NORF'QI.K. VIRGINIA 2UIG-1096 

December 6, 1996 

Southern Virginia Regulatory Section 
94-0816-16 (Mill Swamp and Bird Swamp) 
(L&M No. 89-046-602) 

Stonehouse, Inc. 
c/o Mr. Robert Kerr 
Langley and McDonald, P.C. 
5544 Greenwich Road 
vi~ginia Beach, Virginia 23462 

Dear Mr. Kerr: 

757. 4'37 7'333 

This letter is ~n reference to the proposed tc~porary impacts associated 
with t:hree utility line crossings, (a force main, a gravity sewer, and a ~later 

line) which will be installed in Development Area One at Stonehouse in James 
City County, Virginia. The sewer force main will cross Bird Swamp to connect 
with James City Councy Service Authority force main along Route 64, as shovJn 

.. on. the drawings entitled • Stonehouse, Inc. Sanitary f'orce Hain Extension to 
Connect the commerce Park Force Main to Development A::ea l", dated May 6. 
1996. The gravic:y sewer line and the water line \>'ill cross Mill Sw~~p on 
opposite sides of the Mill Pond Run Road bridge, c.s shm.;n on the clrdwings 
entitled "Mill Pond Run (Formerly Called 'Clubhouse Ro~d') at Stonehouse for 
Stonehouse L. L,.c. •, dated May 1996. In accordance ,,.,ith yollr requ£!st of 
November 13, 1996, your Department of th<:l Army Permit, !ssued ori December l6. 
1994, is hereby modified to allow for the temporary impacts t;:o wetldr1ds and 
waters of the United States. All other conditions of the original permit 
remain unchanaed. Pledse be advised chat all condition:; of .. the origina.1 and 

-- y·,-

modified Virginia !-later Protection· Permit become conditions "of this 
authorization. 

All wetland area t:empol·arily impacted by thE! vtork must: be returned .:o 
preexisting elevations. If the wetland area does not n~vegG:tate naturally 
within one year, th<:!n a planting scheme will bEe required. 

?lease obtain all necessary Sta.:e and Local authorizatiorts for the 
proposed work. Should you need further assistanc€< o:r r..'tve .:\nY: qu;;;stions. 
please contact Melissa Schaup at. ( 204) 4~1-7439. 

Sincerely. 

/---~f;-~~..r~-~~~::::_ 
(/ - . 

R. Har ld .Jones 

Chief, Southern Virg 
Regulatory Seo;;t iort 
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Copies Furnished: 

Environment~l Protection Agency, Philadelphia 
·National Marine Fisheries Service, Oxford 
U. S. Fish and Wildlife Service, White Marsh 
Virgi11ia Department of Environmental Quality, Virginia Beach 

757 4'37 ·~'9.3.3 
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~1-;r-: .i 
~~ -

·-~--.. ..; fr~ ~· fr~~~ OEPARTMENT oF DEVELOPMENT MANAGEMENr 

~~~t- !4: , '?)_ .. ~ P 0 Box 8'?64 
:~~ _ ~ ,·~~ .. ~ Williamsburg, Virg.ini~ 23187-8784 
~·- - ~~.,l. 
:t•jf, I t 7ff1 
:W'~:~~--~~j C ounty Go·. 3mment Center, fO: .:=Mounts Bay Road 

:;...--r-~'""'"'·~
(4C-Ji l!J...:o•• 

'N~~.c .::..., ,• u,.,~~ 

l::.J-!1·"!? 

June 27, l995 

Ms. Vaughn B. Rinner, Principal 
Langte~ and McDooald-
S..S44 GreenW.ch Road 
Virgjnia Beach, VA 23462 

Dear Ms. Rinner: 

We agree [hat conservation ea~ements can be deeded to the County incrementally as 
major sections. are developed. This is how we handle these easements in sixrular 
devetopmentsat other locations in the County. The conservation areas shown on the 
Stonehouse Master Plan will serve as [he natural open space/conservation easement 
plan to guide both the Count)' and the developer during the developrnen[ process. 

'V ayland N. Bass. 
Count); Engineer 

WNBisf 

cc: Darryt E. Cook 
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ey ano McDonaid. PC 

_..:..:rcrurects 
::'"'v:r.:;r:r~""f3J Consu1tarrrs 

Mr. \Vayland N. Bass 
Counry Engineer 
Department of Developmem Management 
P.O. box &784 
Wiiliamsburg, VA 23187-8784 

Dea:r Mr. Bass: 

May 3, 1995 

f---: 
I 
I . 

i-
\ 

' 
' 

CieORC<: E. LANGL:V 
C~t.;~tart 

~ ;CSC?'H Mc!JCNALD 
l ;()6. '\l82. 

Re: Stonehouse Chesapea..k::e Bay Preservation 
Ordinance Coi7!pliance 

This letter is written as a review of our discussion of May 2, 1995. That discussion focussed 

on the Chesapeake Bav Ordinance compliance for Stonehouse. Our specific focus was the involvement 

of Richard's Mill Pond as a major BMP facility. Essentially, we are proposing that Richardson's Mill, 

Pond be accepted as the BMP facility for water quality purposes under the Chesapeake Bay · 

Preserva~:ion Ordinance. It is proposed that Richardson's Mill Pond serve this function for an area 

shown on the accompanying drawing as Development Area One. Development Area One includes all 

of the Phase [ area of Stonehouse plus ponions of Phase n and commercial development areas of 

Phases. m-V. The drawing also shows the areas of Development Area One from which runoff flows 

to Richardson's Mill Pond and the areas that do not flow to Richardson's Mill Pond. 

Accompanying this letter is a development summary of Stonehouse Development Area One 

showing_land use areas and densities along with assumed impervious areas. The tabulations key to the 

pared numbers shown on the Mas.ter Plan. The first tabulation is as summary of the entire area; the 

following two pages sum mari.ze the areas flowing to Richardson's Mill Pond and the areas that do not. 

The buffer areas included on these computations are areas of 25% plus slopes and wetland areas that 

would have been induded in the reservoir had the reservoir been constructed. As you can see from 

the accompanying calculations, the overall impervious rate is determined to be L8%. The impervious 

rate is significant because it is the determming factor in srorage volume required to meet certain BMP 

point designations. 

·.• ''"' o~•·c~ 
)544 Greenw•Ch Road 

'/•r';•n•.a 8eacn. "'' 2J.I62 
11 'l 4/J-2000 

t-.\,( •804l .;<j{ . •J 

201 Packets Court 
'''/llhamsourg-. VA 231 S5 

(804) 25-" '')75 

. (804) 22')·>.')<19. 
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Mr. Wayland N. 
Coumy EngineeF 
Depa,"tment oi Deveiopmenr Management 
P.O. oox 8784 
Williamsburg, VA 

A~so.accornpanying this letter are several sheets of com 

May 3, t99:i 

Page 2 

~. ---hese sheets of computations 

include the three steo lO point s stem worksheet and calculations of volume and storage for/ 

( ffi;:nardso~s Mill Por~The 10 point sysrem worksheets indicate that a total of lO points are derived 

considering that approxtmarely 144 acres drain through already accepted ll point BMP's before they 

actually drain imo Richardson's Mil! Pond. You wiU note that based on our discussions. no 

computations have been utilized. The areas draining m these 11 point BMPs are assigned only the ll 

point> and no credit is taken for the series i mpacr of additional treatment in Richardson· s Mill Pond. 

The rema:in~ng of 1.604 acres within Stonehouse that drains to Richardson's Mill Pond IS 

shown as. being treated by an 8 point BMP (Richardson's Mill Pond}. 

The available s.~orage volume of 5,662,800 cubic feet in Richardson's Mill Pond is shown on 

the accompanying calculations. Assuming 20% Impervious surface levels in Stonehouse, which is in 

excess of that anticipated, and 5% impervious for areas outside of Stonehouse which also drain to the 

pond, the calculations show that the volume of the pond is actually in e:<ces.s of that required for a 9 

point BMP. As we discussed in our May 2 meeting. the areas outside Stonehouse, some of which 

are in New Kent County, actually haven virtually no impervious surface on them. 

_ Our conclusion in going through these calculations is that Richardson's Mill Pond provides a 

BMP that is.. adequate to serve the Chesapeake Bay requirements of all of Development ~rea One_;) 

There would be no need for additional water quality BMPs in this area. (t is recognized that water 

quantity (flow attenuation) BMPs will be required. These will be addressed in the development plans 

as the;;: are produced. 

We also discussed Stonehouse's concern with encumbering land with natural open space 

easements in the early stages of the development. James City County's computational: system does not 

require structural BMPs until an impervious rate of over lOo/o occurs. [t can be seen from the 

accompanying calculations and the acreage of buffer area that substantial development can occur prior 
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May 3, 1995 
County Engineer 
Deoa:rtmem of Deveto~XTiem tvfanaqement 

' ' ~ 

p·.o. box 8784 
Williamstwrg, VA Page 3 

to ing art impervious rate of lO% in Development Area One. We are requesting that no open 

easements be required until an impervious rate tn excess of lO% is achieveD in Development 

Area One. At that time, Stonehouse would expect to provide uired open ec.sernems for areas 

tha[ have been developed to that These open space easements would be of an necessary 

to meet the lO point requirements of land developed to the p01m where such easements are required, 

that the rime when an tmpervious rate over tO% occurs. 

We plan ro provide a running account of the tmpervious rate with the submittal of each 

deveiopmem plan within Development Area One. That impervious rate would be upon the total 

area Development Area One. It ts shown in the lO point system work.sheee that a total of 984 acres 

o.f undisturbed natural open would be necessary to achieve the lO points over rhe total of 2,426 

acres 1frhe BMP credit for Richardson's Mill Pond were only 8 points. In actuality, the BMP credit 

for the pond will be than this. Net developable area within Development Area One is 1,347 

acres. With our conservative 8 point BMP calculations. for every acre of development within 

Development Area One an area of. 7 acres. undisturbed natural open space is required. At such time 

as the LO% impervious rate occurs, we would expect ro calculate the acreage of open easement 

required by a ratio of net developable area to required open space according to 10 point calculations 

reflecting impervious surface and agreed -upon Richardson· s Mill Pond BMP point values. 

Please review this letter and the accompanying drawing and calculations. We would appreciate 

your approval of our two requests which are again stated as follows: 

l. That Richardson's Mill Pond be accepted as the Chesapeake Bay BMP for all of 

Area One, based upon the accompanying calculations. 

2. That recordation of undisturbed natural space easements be delayed until such time as an 

impervious rate of !0% is achieved in Development Area One. At that time, open space 

:=;;; 
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and McDonald 

Wayland N. May 3. l995 
Coun£)f 
Department 
P.O. box 
\Viltiamsburg, VA Page 4 

easements would required based upon an established ratio for all areas developed to 

point of a LO% impervious rate. and for additional development as it occurs. 

The nme which you and Darryl spent in reviewing. this wnh us on May 2 and the additional 

time which we know will be to review this transmittal is much appreciated. We believe 

that this a very realistic and practical approach to water quality planning for the Stonehouse 

development. 

NHMJVBR!amh 
Enclosures 

your efforts in 

cc: Jim Franklin wienclosures 

with Stonehouse Inc. are appreciared. 

Very truly yours, 

Af'.fD McDONALD, P.C. 

Rinner 
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Gregory A. Whirley 
COMMISSIONER 

October 25, 201 J 

Mr. Tom Page 
VP, General Manager 
GS Virginia 
4011 West Chase Blvd. 
Suite 175 
Raleigh, NC 27607 

COMMONWEALTH of VIRGINIA 
DEPARTMENT OF TRANSPORTATION 

RICHMOND DISTRICT 
2430 Pine Forest Drive 

COLONIAL HEIGHTS, VA 23834 
www. VDOT. Virginia.gov 

,. 

Re: Bridge Structure 6001 on Route 600 (Holly Fork Road) over Ware Creek in New Kent County 

Dear Sir: 

This letter was originally sent to the trustees of the adjoining property as our research indicated this 
section ofthe dam belonged to them. From further research and our phone conversations, it has 
come to our attention that Stonehouse owns the portion of the earthen dam structure that includes the 
noted structure over the spillway for the impoundment known as Richardson's Pond. The right of 
way for the public roadway (route 600) is, we believe, provided by a prescriptive easement. 

ln accordance with the Code of Virginia the owner must maintain the substructure, i.e., aJJ elements 
below and supporting the steel beams (see Attachment A), whereas the Virginia Department of 
Transportation (VDOT) owns and maintains the superstructure; the beams and metal decking with 
asphalt. VDOT also maintains the paved roadway crossing the dam and appurtenant guardrail. The 
HamptotJ Roads District ofVDOT maintains the structure (6901) over the overflow spillway just 
south of this location in James City County. 

In accordance with fed era] regulations under the purview of the National Bridge Inspection 
Standards (NBIS)- 23 CFR 650(C), VDOT inspects the bridge on at least a bi-annual basis. In 
accordance with the above referenced section of the Code, we are transmitting to you a summary of 
the genera] condition and recommendations of the inspection team for the substructure. 

OVERALL CONDITION: Good- Timber retaining wall exhibits decay and broken members. 
Backwall and breastwall of each abutment exhibit cracks up to W' wide at random locations with 
one area of spall up to 3" in diameter. Concrete spillway channel floor is deteriorated throughout. 

NOTE: Apart from the inspection, it has come to our attention that there is a breach 
in the earthen dam behind the south abutment. Evidence for this is found in the 
continual settlement and ongoing repairs of the roadway pavement behind the 
abutment. There is an area of slumping fill underneath the 

WE KEEP VIRGINIA MOVING 
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Mr. Tom Page 
Page2 

guardrail on tbe southwest corner of the structure. Also, at tbe area behbtd the 
southeast retaining wall for the spillway/channel floor, there is a significant amount of 
water flowing out of the dam structure, with signs of bank failure from the erosion 
effects of tbe water. Attachment B contains an aerial photograph of tbe site and a series 
of photographs for the items noted above. With the "piping" effect of such breaches, it 
is a matter of time before the dam weakens enough to washout, including the roadway 
approach pavement. This concern \Vas heightened with tropical storm Lee and the 
increased pressure and flow of the encroaching water through the dam. The subsequent 
cavity in the dam embankment resulted in a large void and failed pavement. Of vital 
concern to VDOT is the possibility of the water induced erosion within the embankment 
encroaching upon the south abutment foundation, undermining the abutment and 
resulting in a failure of the bridge. 

RECOMMEl\,I'DA TIONS: 

l. Evaluate and repair the breach in the dam as soon as possible. 
Repair hole in southeast retaining wall and backfill behind it 

2. Seal cracks and separation gaps in abutments. 
3. Recast spillway/channel floor. 

The action pla..n and any pertinent drawings or sketches for bridge related maintenance noted above, 
or dam repair that will affect the structural nature or integrity of the bridge, will need to be reviewed 
by the District Structure and Bridge Engineer, Mr. Gary A. Martin, P .E.}hefore remedial work may 
commence. Bridge related maintenance that requires an engineering desjgn will require stamping 
and sealing of the calculations and pertinent drawings or sketches by a licensed professional 
engmeer. 

Mr. Gary A. Martin, P .E. 
Virginia Department of Transportation- Richmond District 
Structure and Bridge Division 
2430 Pine Forest Drive 
Colonial Heights, Virginia 23834 

I am attaching my business card for your information and in order for you to contact me you so 
desire. 

Attachment 

Si1/_~jL 
Thomas F. Lester, P.E. 
District Structure and Bridge Safety Inspection Program Manager 
Virginia Department of Transportation- Richmond District 
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GS Stonehouse 
Green Land Sub LLC 

November 6, 2007 

Mr. Scott Thomas, P.E. 
Director 
James City County Environmental Division 
10 I Mounts Bay Road 
Williamsburg. Virginia 

Dear Mr. Thomas: 

ENVJRCr..:;v,E!'>JT,'\J. 
D!\-'!.SfON 

We appreciate the level of attention and interest in the ongoing review of rezoning application 
Z-4-07/MP-4-07 to amend the master plan and protfers for the continued development at 
Stonehouse. James City County's proactive approach to implementing unique environmental 
management practices shou ld lend to our development of a context sensitive community. We 
appreciate you taking the time to meet with us at your offices on November 5111

• During that 
meeting we discussed the remaining environmental issues related to proffer conditions and we 
feel we now have reacbe.d agreement on how to resolve those issues in a manner that provides 
benefit for all parties involved. 

Additionally, we discussed the issues related to the current status of the dam located along Six 
Mount Zion Road at the north end of Richardson 's MiU Pond. lt is our understanding that 
through a negotiation process during previous development phases of the existing Stonehouse it 
was agreed that the pond could serve as a water quality Best Management Practice (BMP). 
Further, we understand through the ongoing review process the dam \Vas identified as not being 
properly pem1itted through the Virginia Department of Conservation and Recreation (OCR). We 
note the review comment trom the James City County Environmental Division dated May 17, 
2005 that states "evidence of the dam safety pe rmit from the Virginia Soil and Water 
Conservation Board will be required prior to tinal approval and land disturbing permit issuance 
for the plan of development by the Environmental Divis ion, unless the impounding structure is 
specifically excluded from the regulations." 

We have no intention oftrying to get credit for use of the pond for stormwater quality contro l. 
Our design approach will be to provide the required stormwater quantity and quality measures 
within each area as submitted for site plan review. This will inc lude the use of a variety ofBMP 
devices and techniques including the implementation of low impact development practices where 
applicable. Further, we will provide analysis ofRichardson's Mill Pond to provide an 
understanding of the stage sto rage relationship impacts to the total volume of water retained 
behind the dam during select storm events. 

17228 Lancaster Highway, Suite 201 Charlotte. Nor1/J Carolina 28277 
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We have submitted to DCR for their review a permitting package which outlines the 
rehabilitation of the dam in order to get the structure permitted. The only remaining item 
required is the consent of the property owner on the New Kent county side of the pond and dam. 
Our initial efforts to obtain his approval have been unsuccessfuL We have also had a site visit 
with USACE and DEQ to verify delineation/identification of stream and wetland impacts and 
discuss mitigation needs. 

In the meantime, we will look to move forward with ongoing development in existing 
Stonehouse (areas west of Six Mount Zion Rd). Based upon our discussion during the meeting 
on the 51

h, it is our understanding if we propose to manage stormwater quantity and quality 
without the use of Richardson's Mill Pond as a credited BMP, your Division will review and 
approve acceptable site plans in advance of completion of rehabilitation and pennitting of the 
dam. If your recollection of the above is different from what I have described, please let me know 
as soon as possible. You can reach me at 919-832-9998. 

We will continue to provide updates to you regarding our progress with the required permitting 
of the dam. 

~Zu. £J 
TomPage U 
GS Virginia 

cc: Mr. Ross Massey, P.E., Chas. H. Sells, Inc. 
Mr. Vemon Geddy, Attomey 
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Location Map 
Richardson Mill Pond Dam 
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James 
City 

County 

jam.tS!OWU 
1607 

Building Safety and Permit.$ 
757·253 6621.1 

Mr. Mil.;c Etchcmcndy 

Engineering and Resource Protection 
'!') 7 ·2'3-66'!0 

GS Stonehouse Creen Land Sub LLC 
Green fit:ld Partners 
11950 Democracy Drive, Suite 310 
Reston, V,\ 20190 

Re: Richardwn Mill Vcmd Dam 
SR 600 Six Mount Lion Road 
James City County, Virgi11ia 

Dear Mr. Ft~hernendy: 

Planning 
757·253·6685 

July 10, 2U12 

Devdopmcnt Manage1ncm: 
10 1-.'\ Mounts Bay Road 

P.O. Box ll71l4 
Williarnshurg, VA 23187 -B?R4 

P: 757-253-6671 
F. 757-253 6822 

devman@ja.mes city.va.us 

jamcscitycountyva.gov 

Zoning Enforcement 
757·2.53-6671 

,-\s you rnay be aware, Richardson Ivlill Pond dam iil ~ituatcd wit hill the Storwhousc (k:vdopn1cnt projt·ct site on 
the border of James Ci1y and New KenL Counties on Ware Cre.ek. '111e. drainage area to Richard::.on \till Pond i::. 
approximaldy '1,000 acres and it rccci\-es drainage from Stonehouse Development :\ n:a Om.: and L;md Bays I, ), 5, 8 and 
J:l and Tracts 3, 10 and 12 rrorn 1\w GS S1ond10use Grct:n Lmd Sub 1J.C pornom of 1he ~lom:house project. 

lhst:d on our .recnrdt':, in June or 1995 the County agn.:cd 10 a proposal ro allow Richard,;on Mill Pond (IUvl.P.) to 
~erve as a slruetuml BMP for water llualiry compliance for a large portion of IIH: SLonehouse <.k:n:lopment projcri 111 

particular the area known as Stonehouse Dcvdopmcnt 1\rca On<.:. The lake was as;-;igned an K··poirll value a,; a B:\tP in 
acnmhnn~ wuh the County's Iu-poim sy~tem for watc~r quality RI'vfP's and serve~ approximatdy 1,600 acres within 
Stonehouse. The area deiined as StonC'houst.: Devdopml~nt .\n·a One included a ponion or lht· c;s SLom~hou:-;t: 
dcV<.:Iopment. .h is ;m area identified on r.he exhibit rnap a::. the area "d.raim1ge to R.M.P." rhat portion draining to Bird 
S'l.vamp which i11dudcs area east to indude Six Mount Zion Road (high point) and. addi1 ional area identified ;1s ''nol 
dr:1ining to R.M.P." which goes even further ca~r of Six MounL 7.ion Road {:xtcnding to hancc:;. Swamp. Sec :\ttachmcm 
1 for thi::: information. 

1\,; a rt~sult of n1infall events <\SsociHcd with I lurricane Irene in ;\ugust of 2011, rhc dam embankment and flow 
control :>tmctures associated with tht: Rid•aHbon Mill Pond Dam were discovered to have dct.<:rio.rat.cd condili<m:< which 
dm:aten the s tntctural in tegr.iry and stonnwater function of the facility 10 function as an impounding s 1 rue I un~ ami t~s a 
~tormwater rnanagcml~nt Best Management Practice {HlVfl)). In Septt~rnber 2011, the Virginia Department of 
Transportation (VlXH) closed SR600 S.ix Mount Zion/Holly forks Road due 10 threatening conditions. Thi!:> condition 
ha:; become ill(:re~•:::ingly worse since December of 2.011. Various rainfall events have increased visible signs of piping 
along th<.: south <tbmment of Lhe north (primary) spilhvt~y. The average rate of seepage i::. estHn;ued a1 7-1 (J CLthic reet per 
~ccond. 

The County is requesting that GS Stonehouse Green Land Sub LLC repair Richard:<<1n Mill Pond darn to t:sn1bli~h 
proper stormw;ller function and to achieve adec1uate ~lruct.ural inlegrity in order for the iacility to continue tu ~·!rvc as :Ill 

impounding stmcture and a stonnwater matlagt.~rnt·nt/Bl'vfP. Oth<·rwisc, the County will not approve any add11ional 
development plans or issue permit~ for any future GS Stonehouse dcvelnprm~n· pwi<:ct~ which drain to Richardson Mill 
Pond or are situated within the original water c1ualit_v compliance an~a identified. a:;. rhe Development :\n:.a One :uea "not 
draining to R.M.P." as shown on the ex:hilm rn~•p in the attachments. The basi~ to support thi$ :>tatt~rnl~nl i:- as rollow!:>: 
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• You are the owner of the 

• The dam is to and requirements. 

• In a letter issued by Thomas P'. District Structure and Safetv Program Manager for 
VDOT Richmond District dated October 2011 VDOT gavt• instruction to GS Virginia (Tom Page) that the 
owner of the must the all elements below and the steel beams, Code of 
Virginia reference §33.1 recommendations for repair of the dam. Sec Attachment 
j 

• Many of the Declaration Covenants Inspection/Maintenanct~ obtained prior to issuance of 
land~disturbing and as in land records for and more current of the Stonehouse 
project transfer obligation for maintenance of runoff control facilities from the developer to new owners. 
the linked to the parent parcel with connection to the dam Richardson i\'lill Pond Traer 
Parcel No. 0610100001) and Ceda:r Point Tract (Tax Parcel No. 06101 would thus trans fer 
obligated maintenance the runoff control facilitv to the new owner. Parncular reference · 
recorded inspection maintenance dated March 10,1995 instrument 
988~989 which references the parent Stonehouse parcel Tax lvlap 
process for SP~28~95 \'\/are Creek Roadway Phase 1 (now Fieldstone was the 
for most of the entire propertv. It is recorded in County land records and binds 
the property served by rhe facility. Sec Attachment 3. 

• 1, 3, 5, 8 and 14 and Tracts 5, 10 and 12 drain direcrly to Richardson Mill Pond dam the area 
"dnm11ng directly to R.l\l.P.) and [,and Bays 2 and l11\ which arc wirhin the limit of the Stonehouse Area One 
exhibit area draining to Frances Swamp (ie. the area "not draining to R.M.P. All are dependent upon Richardson 
Mill Pond dam for stormwater guality compliance by the 1995 approval. 

• Commitments made to the County during the rezoning case Z~04~07. During the review of the re:wrung case, the 
I~nv1ronmcntal Division and Resource Protection) had concerns about the ability to 

approve plans and issue land~disturbing permits without evidence of a dam permit from the state for 
Richardson Mill Pond. In a letter from GS to the Environmental Division dated November 6, 2007 
(fom Page) there was a commitment to provide analysis of Richardson Mill Pond and confirmation that 
permitting submittal was made to Vir~~nia DCR dam safety. lr is our understanding that since 2007 no 
further progress has been made on this effort. See Attachment 4. 

• James County is deemed a local program and plan~approving; authority for erosion and :K:diment control 
purposes Jn with Erosion and Sediment Controlla\V 10.1, 5, A~rticle the 
Code of Virginia). A local erosion and sediment control program must be consistent with the criteria, technigues, 
and methods as outlined in the Minimum Standards 4V AC50~30-40 of the Virginia Erosion and Sediment Control 
regulations. Minimum Standard # 19 of these ret,rulations reguircs that concentrated stormwater runoff leaving a 
development site shall be discharged directly into an adequate natural or man~made receiving channel, pipe or 
storm sewer system. As a documented runoff control facility, Richardson Mill Pond would be considered as 
rN'Pn,nnrr facility. The County, as plan~approving authority under Virginia F&S law, could not approve a 
which dtscharges into a known inadequate, damaged or failed receiving facility, unless a plan was in place 
to correct those deficiencies. The County's Jurisdiction on this matter applies to a point downstream where the 
total area is one hundred times greater than the contributing; area of the site (ie. 1 rule} 

as Richardson Mill Pond has a known total drainage area of 4,000 acres tht~n the County can apply the 
Minimum Standard# 19 criteria to any land bay in excess of 40 acres in size. Therefore, it would appear that this 
could affect anticipated development plans and/ or permits for Land Bays 5 and 14 and Tracts 5, 10, and 12. 
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• A closed SR600 Six Mount Zion/Holly Forks public road could adversely affect the £1ow pattern of traftic 
intended within the Stonehouse master planned development. This could affect assumptions made during past 
rezoning efforts as part of the traffic impact analvsc:s "Stonehouse Traffic Impact 

• In addition, a closed SR600 Six Mount Zion/Holly Forks public road could affect the public's 
especially curing times of emergency conditions. 

the County' position on this matter is as follows. The County is requesting that GS Stonehouse Green 
Land Sub LLC Richardson Mill Pond d:un to establish proper stormwater function and to achieve adequate 
structural in order for the to continue to serve as an impounding structur~C and a stormwater 
management/BMP. Otherwise, the will not approve any additional development or issue permits for any 
future GS Stonehouse development projects which drain to Richardson Mill Pond or are situated within the original water 
quality compliance area identified as the Development Area One area "not draining to R.M.P." as shown on the exhibit 
map in the attachments. Further, the County respectfully requests that a timeline be developed to accomphsh this 
and be provided to the within 30 days. 

your commitment to the Stonehouse planned unit in James City and fed 
that this is an matter to address as that progresses. We look forward to review of this 
correspondence and continued dialogue on this matter. Please contact me at our office at 253-6670 if you have any 
questions or comments. 

SJT/sjt 
Attachtnents 

cc: Allen Murphy, Development email) 

Engineering and Resource Protection 

Adam Kinsman, Assistant Attorney (via email) 
Steven Snell, V ADCR Regional Dam Safety Engineer (via email) 
EllenCook, ···································· 

WC059_RICHARDSON_MILL_POND - 176



COMMONWEALTH of VIRGINIA 

DAVID R. GEHR 
COMMISSIONER 

Mt. John Hutcherson 
Langley and McDonald P. C. 
201 Packets Court 
Williamsburg, VA 23185 

DEPARTMENT OF TRANSPORTATION 
P.O. BOX R 

SANDSTON. 23150-0210 

November 26, 1996 

SUBJECT: Stonehouse Phase IT 
Extension of Clubhouse Road 
Route 30, James City County 

Dear Mi. Hutcherson: 

R. H. RILEY. JR. 
RESIDENT ENGINEER 
TEL (8041737·6441 
TEL (8041328·3044 
FAX (8041328 3041 

We received a copy of the Study and the Suffolk District findings regardiil.g the 
Richardson Millpond Spillway. We appreciate the opportunity to review the study, however 
we do not have any comments at this time concerning this matter. 

RHR,Jr./ar 
Enclosure 

Sincerely, 

f:.R~ 
Resident Engineer 
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COMMONWEALTH of VIRGINIA 

DAVrD R. GEHR 
COMMISSIONER 

Mr. John L. Hutcherson 
Langley and McDonald, P.C. 
210 Packets Court 
Williamsburg, VA 23185 

Ref: Stonehouse 

DEPARTMENT OF TRANSPORTATION 
P.O. BOX HO 

WILUAMSBURG, 23187-3608 

November 25, 1996 

Proposed Bridge over Mill Pond Run 
Route 30, James City County 

Dear Mr. Hutcherson: 

QUINTIN D. ELLIOTT 
RESIOENT ENGINEER 

We have completed our review of the proposed bridge plans and your revisions 
pertaining to the safety features for the above referenced project. 

The bridge plans, as submitted, were found to be satisfactory. Therefore, the 
department recommends approval of the bridge design shown. 

An accounts receivable number will be set up to provide inspection services, and 
a consultant inspector will be assigned to the project. 

If we can be of further assistance in this matter, please advise. 

BEM/ehw 

Sincerely, 

Quintin D. Elliott 
Resident Engineer 

By: Beverly E. Mozingo 
Asst. Resident Engineer 
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.DAVID R. GEHR 
COMMISSIONER-

MEMORANDUM 

To: 

From: 

Subject: 

COMMONWEALTH of VIRGINIA 

• 
" 
Mr. Bob Riley 

DEPARTMENT OF TRANSPORTATION 
P.O. BOXHD 

WILUAMSBURG. 23187-3608 

October 28, 1996 

Quintin D. Elliott 

Stonehouse Phase II 
Extension of Clubhouse Road 
Route 30, James City County 

\ 
; . 
i 

~ 
i 
i 
\ 

QUINTIN D. ELLIOTi\ 
•. ·.· RJ.i!Pfi\ENGINEER ; 

REC£1V·tu 

OC1 3 \ '
996 

: -,t~. ot~(~lil•ll 
t r-"'ffiGn'li_ ea_ II . ,;,..-..;nt~\"01\ u•o- . . . otl faiiO)IK" ~ \ 
oepa_rtm~n\ K...:Sl_--·-v- ;tllhte 
satU\stDillQ~em:J. 

Enclosed is a copy of· a Study and the Suffolk District findings regarding the 
Richardson Millpo~Q'§plllway. This is being forwarded to you since the north 
bridge ~nd spillway is in your residency. 

Please provide any comments directly to Mr. John Hutcherson at Langley and 
-McDonald, P.C., 201 Packets Court, Williamsburg, VA 23185. 

Please return the study when you are finished with it. 

Should you have any further questions concerning this matter, pJ~a~e advise. 

BEM/ehw 
Attachment 

Quintin D. Elliott 
Resident Engineer 

By: Beverly E. Mozingo 
Asst. Resident Engineer 

WE KEEP VIRGINIA MOVING 
WC059_RICHARDSON_MILL_POND - 179



COMMONWEALTH of VIRGINIA 

DAVID R. GEHR 
COMMISSIONER 

• / 

.• ..-"! 
MEMORANDUM 

DEPARTMENT OF TRANSPORTATION 
P. 0. BOX 1070 

SUFFOLK. 23439-1070 

October 24 , 1996 

Stonehouse 
Phase II 
Extension of Club 
House Road 
Route 30 
James City County 

TO: Mr. Quintin D. Elliott 

JAMES C. CLEVELAND 
DISTRICT ADMINISTRATOR 

PHONE (804) 925-2511 
FAX (804) 925-1618 

We are returning to you the Richardson Millpond study for the Stonehouse Development. 
The study has been reviewed as requested to determine if the existing drainage systems 
can adequately handle the additional runoff that will be contributed by the above subject 
development. 

The consulting engineers hydraulic analysis indicates the existing outlet structures of 
Richardson Millpond are adequate to convey runoff from future development within the 
watershed. The hydralic analysis was found to be satisfactory. 

A structural analysis of the embankment structure that supports Route 600 indicates that 
the existing dam embankment was observed to be in generally good shape with no 
indications of seepage or instability. There was found to be voids and seepage·currently 
occurring beneath and immediately around the spillway structure. Continued uncontrolled 
seepage will further erode soils from beneath the slab and will ultimately result in failure 
of the spillway. The September 25, 1996 event revealed the instability caused by the 
seepage. 

OCT 2 5 1996 

WE KEEP VIRGINIA MOVING 
WC059_RICHARDSON_MILL_POND - 180



The engineer's recommended countermeasures included filling the existing voids beneath 
and around the spillway with grout. Mr. Jim Brewer of your office indicated by phone 
that he plans to do just that by this Friday, October 25, 1996 . Hopefully this will seal off 
the existing seepage paths and stabilize the embankment around the spillway. 

Another recommendation is to install drainage filters at the downstream end of the 
spillway. It would seem to be better to block the seepage rather than try to collect it at the 
downstream end. This may not be necessary if the grouting succeeds in sealing off the 
seepage paths. The previous work at the southwest comer of the bridge, when fill material 
was plac;;ed on a portion of the spillway wall and wingwall, appears to be working well. 
A similar countermeasure at the northwest comer in front of the recent undermining 
should work just as well. 

The recommendation that all trees should be removed within 15ft. of the ex1stmg 
spillway would reduce the likelihood of the roots cracking or lifting up -the spillway slab 
and walls. Care should be taken not to destabilize the embankment when stumps and 
roots are removed to at least 2ft. below the ground as suggested. 

Mr. Brewers coi!lHients were that he intends to do regular maintenance on the structure as 
per usual. This,· along with pumping grout into the voids and providing a barrier at the 
northwest comer, should go a long ways towards correcting the current deficiencies of the 
outlet structure. 

This study should be forwarded to Richmond District since the north bridge and spillway 
is in their jurisdiction. 

If we may be of any further assistance, please advise. 

JSH:bjo 
cc: Mr. J. C. Cleveland 
cc: Mr. C. M. Clarke 

E. N. Hollowell 
Transportation Engineering 
Programs Supervisor 

il tj ~e___ 
By>t.f.~eii . • 

Unistrict River 
Mechanics Engineer 
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COMMONWEALTH of VIRGINIA-:=: 

DAVID R. GEHR 
COMMISSIONER 

Mr. John Hutcherson 
Langley and McDonald 
210 Packets Court 
Williamsburg, VA 23185 

DEPARTMENT OF TRANSPORTATION 
P.O. BOX HD 

WILLIAMSBURG, 23187-3608 

October 28, 1996 

Ref: Stonehouse, Phase II 
Route 30, James City County 

Dear Mr. Hutcherson: 

QUINTIN D. ElliOTI 
RESIDENT ENGINEER 

We have completed our hydraulic review for the above referenced project, and we 
offer the following comments and recommendations. 

The consulting engineer's hydraulic analysis indicates that the existing outlet 
structures of Richardson Millpond are adequate to convey runoff from future 
development within the watershed. The hydraulic analysis was found to be 
satisfactory. 

A structural analysis of the embankment structure that supports Rdute 600 
indicates that the existing dam embankment was observed to be. in generally good 
shape with no indications of seepage or instability. Ther~_Mere found to be 
voids and seepage currently occurring beneath and immediately around the 
spillway structure. Continued uncontrolled seepage will further erode soil from 
beneath the slab and will ultimately result in failure of the spillway. The 
September 25, 1996 event revealed the instability caused by the seepage. 

The engineer's recommended countermeasures included filling the existing voids 
beneath and around the spillway with grout. This was completed on Friday, 
October 25, 1996. Hopefully this will seal off the existing seepage paths and 
stabilize the embankment around the spillway. 

Another recommendation is to install drainage filters at the downstream end of 
the spillway. It would seem to be better to block the seepage rather than try 
to collect it at the downstream end. This may not be necessary if the grouting 
succeeds in sealing off the seepage paths. The previous work at the southwest 
corner of the bridge, when fill material was placed on a portion of the 
spillway wall and wingwall, appears to be working well. A similar 
countermeasure at the northwest corner in front of the recent undermining should 
work just as well. 

- Continued -
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Ref: Stonehouse Page 2 October 28, 1996 

The recommendation that all trees should be removed within 15' of the existing 
spillway would reduce the likelihood of the roots cracking or lifting up the 
spillway slab and walls. Care should be taken not to destabilize the embankment 
when stumps and roots are removed to at least 2' below the ground as suggested. 

The study will be forwarded to the Richmond District since the north bridge and 
spillway is in their jurisdiction. I am requesting that they respond directly 
to you. 

If we can be of further assistance in this matter, please advise. 

BEM/ehw 

Sincerely, 

Quintin D. Elliott 
Resident Engineer 

By: Beverly E. Mozingo 
Asst. Residept Engineer 

'- --
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COMMONWEALTH of VIRGINIA 

DAVID R. GEHR 
COMMISSIONER 

MEMORANDUM 

DEPARTMENT OF TRANSPORTATION 
P. 0. BOX 1070 

SUFFOLK, 23439-1070 

October 24 , 1996 

Stonehouse 
Phase II 
Extension of Club 
House Road 
Route 30 
James City County 

TO: Mr. Quintin D. Elliott 

JAMES C. CLEVELAND 
DISTRICT ADMINISTRATOR 

PHONE (804) 925-2511 
FAX (804) 925-1618 

We are returning to you the Richardson Millpond study for the Stonehouse Development. 
The study has been reviewed as requested tC! determine if the existing drainage systems 
can adequately handle the additional runoff that will be contributed by the above subject 
development. 

The consulting engineers h}'draulic analysis indicates the· existing outlet stftletures of 
Richardson Millpond are adequate to convey runoff from future development within the 
watershed. The hydralic analysis was found to be satisfactory. 

A structural analysis of the embankment structure that supports Route 600 indicates that 
the existing dam embankment was observed to be in generally good shape with no 
indications of seepage or instability. There was found to be voids and seepage currently 
occurring beneath and immediately around the spillway structure. Continued uncontrolled 
seepage will further erode soils from beneath the slab and will ultimately result in failure 
of the spillway. The September 25, 1996 event revealed the instability caused by the 
seepage. 

OCT 2 5 1996 
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The engineer's recommended countermeasures included filling the existing voids beneath 
and around the spillway with grout. Mr. Jim Brewer of your office indicated by phone 
that he plans to do just that by this Friday, October 25, 1996 . Hopefully this will seal off 
the existing seepage paths and stabilize the embankment around the spillway. 

Another recommendation is to install drainage filters at the downstream end of the 
spillway. It would seem to be better to block the seepage rather than try to collect it at the 
downstream end. This may not be necessary if the grouting succeeds in sealing off the 
seepage paths. The previous work at the southwest comer of the bridge, when fill material 
was placed on a portion of the spillway wall and wingwall, appears to be working well. 
A similar countermeasure at the northwest comer in front of the recent undermining 
should work just as well. 

The recommendation that all trees should be removed within 15ft. of the existing 
spillway would reduce the likelihood of the roots cracking or lifting up the spillway slab 
and walls. Care should be taken not to destabilize the embankment when stumps and 
roots are removed to at least 2ft. below the ground as suggested. 

Mr. Brewers comments were that he intends to do regular maintenance on the structure as 
per usual. This, along with pumping grout into the voids and providing a barrier at the 
northwest comer, should go a long ways towards correcting the current deficiencies of the 
outlet structure. 

This study should be forwarded to Richmond District since the north bridge and spillway 
is in their jurisdiction. 

If we may be of any further assistance, please advise. 

JSH:bjo 
cc: Mr. J. C. Cleveland 
cc: Mr. C. M. Clarke 

E. N. Hollowell 
Transportation Engineering 
Programs Supervisor 

By:Q«<J·~ 
a;~trict River 

Mechanics Engineer 
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COMMONWEALTH of VIRGINIA 

DAVID R. GEHR 
COMMISSIONER 

DEPARnMENTOFTRANSPORTAnON 
P.O.BOXHD 

WILLIAMSBURG, 23187-3808 QUINTIN D. ELLIOTT 
RESIDENT ENGINEER 

MEMORANDUM 

To: 

From: 

Subject: 

October 28, 1996 

Mr. Bob Riley 

Quintin D. Elliott 

Stonehouse Phase II 
Extension of Clubhouse Road 
Route 30, James City County 

Enclosed is a copy of a Study and the Suffolk District findings regarding the 
Richardson Millpond Spillway. This is being forwarded to you since the north 

. bridge and spillway is in your residency. 

Please provide any comments directly to Mr. John Hutcherson at Langley and 
McDonald, P.C., 201 Packets Court, Williamsburg, VA 23185. 

Please return the study when you are finished with it. 

Should you have any further questions concerning this matter, please advise. 

BEM/ehw 
Attachment 

Quintin D. Elliott 
Resident Engineer 

By: Beverly E. Mozingo 
Asst. Resident Engineer 

WE KEEP VIRGINIA MOVING 
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REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
NORFOLK DISTRICT, CORPS OF ENGINEERS 

FORT NORFOLK, 803 FRONT STREET 

NORFOLK, VIRGINIA 2351D-1096 

July 16, 1996 

Southern Virginia Regulatory Section 
9{-0816-16 (Mill Swamp) 
(L&M No. 96-038-0190) 

Stonehous~, Inc. 
c/p Mr. Robe~t Kerr 
Langley and McDonald, P.C. 
5544 Greenwich Road 
Virginia Be~ch, Virginia 23462 

Dear Mr. Kerr : 

This letter is in reference to the proposed impacts 
associated with the·' temporary, earthen causeway, whi-ch will be 
installed for t~~construction of Bridge Number One, in 
Development Area One at Stonehouse in James City County, Virginia. 
In· accordance wit;h your request of June 21, 1996, your Department 
of the Army Permit, issued on December 16, 1994, is hereby 
modified to allow for the temporary impacts to wetlands and waters 
of; the United States. All other conditions of the original permit 
remain unchanged. Please be advi$ed that all conditions of the 
original and modified Virginia Water Protection Permit become 
conditions of this authorization. 

The use of the temporary, earthen causeway should be combined 
with matting where applicable. In addition, the fill must be 
removed and the wetland area must be returned to preexisting 
el!=!vations. If the wetland area does not revegetate naturally 
within one year, then a planting scheme wil1 be required. 

Please obtain all necessary State and Local authorizations 
for the proposed work. Should you need further assistance or have 
any questions, please contact Melissa Schaup at (804) 441-7489. 

R. H rold Jones 
Chief, Southern~ rginia 
Regulatory Sect on 
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Copies Furnished: 

Environmental Protection Agency, Philadelphia 
National Marine Fisheries Service, Oxford 
U. S. Fish and Wildlife Service, White Marsh 
Virginia Department of Environmental Quality, Virginia Beach 

• / 
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COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENVIRONMENTAL QUAUTY 

George Allen 
Governor 

Becky Norton Dunlop 
Secretary of Natural Res?urces . 

/ 

Mr. Robert P. Kerr 
Langley and McDonald, P.C. 
5544 Greenwich Road 
Virginia Beach, Virginia 23462 

Dear Mr. Kerr, 

5636 Southern Boulevard 
Virginia Beach, Virginia 23462 

Fax (757) 518-2103 
http://www.deq.state.va.us 

August 8, 1996 

Thomas L. Hopkins 
Director 

Francis L. Daniel 
Tidewater Regional Director 

(757) 518-2000 

This letter is in response to your request for a modification to permit number 94-0816. 
This modification requests a provision for creation of a temporary earthen causeway combined 
with matting to allow for construction of Bridge # 1. 

Considering the proposed impacts are temporary,and that the Army·Corps of Engineers has 
required planting if the the impacted area does not revegitate, the Department of Environmental 
Quality has no objections to this permit modification. 

lfyou have any questions, please do not hesitate to contact Traycie L. West at (804) 518-2155: 

cc: U.S. Army Corps ofEngineers 
Virginia Marine Resources Commission 
File 
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Langley and McDonald, P.C. 
Engineers 
Surveyors 
Planners 
Landscape Architects 
Environmental Consultants 

Mr. Wayland Bass 
County Engineer 
Department of Development Management 
P.O. Box 8784 
Williamsburg, VA 23187-8784 

January 27, 1997 

Re: Stonehouse Chesapeake Bay 
Preservation Ordinance Compliance 

Dear Mr. Bass: 

GEORGE E. LANGLEY 
Consuftant 

T. JOSEPH McDONALD 
1906-1982 

I wish to thank you and Darryl Cook for your time on January 17, 1997, to discuss the Chesapeake 
Bay Preservation Ordinance Compliance for Phase One of the Development Area One of the 
Stonehouse Project with Jim Franklin and me. Please reference our letter of May 3, 1995 from 
Vaughn Rinner to you regarding the Stonehouse Chesapeake Bay Preservation Ordinance 
Compliance. Submitted with that letter was the backup documentation and calculations showing the 
County 10 point system compliance. 

Since that time we have submitted the Hydraulic and Structural Analysis of the existing Richardson 
Mill Pond embankment structure in a separate report that has shown that the dam is hydraulically and 
structurally adequate. At the time the original 1-0 point calculation was prepared the entire 
Stonehouse Development Area One of 2,426 acres was included in the denominator of the structural 
BMP point allocations. Since that time, on numerous other projects, such as the James River 
Commerce Center, you have allowed Langley and McDonald to subtract the natural open space that 
will be dedicated to the County from ·the denominator of the Structural BMP Calculation regardless of 
the location of the natural open space above or below the BMP. I have enclosed a revised worksheet 
for BMP point system, Table No. 3 which shows revised calculations based on subtracting the natural 
open space from the denominator for the structural BMP. Based on this revised calculation, we have 
determined that the total required natural open space dedication for Stonehouse Development Area 
One will be 560 acres. 

Assuming that our revised calculation of required natural open space is satisfactory, we have 
calculated the required dedication of natural open space per gross area. This calculation shows that 

MAIN OFFICE 

5544 Greenwich Road 
Virgir•r 1 Beach, VA 23462 
(804) •r73-2000 
FAX (804) 497-7933 

201 Packets Court 
Williamsburg. VA 231 RS 

(804) 253-?'' ) 
FAX. (804) 229-004:3 
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Mr. Wayland Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 

January 27, 1997 

Page 2 

. 231 acres of natural open space will need to be dedicated for each gross acre of area developed 
within the Stonehouse Development Area One. As we discussed in our meeting, we propose to 
dedicate adequate natural open space for our requirement for gross area of the project that we expect 
to develop during 1997. This projection for calendar year 1997 is 232 gross acres of development. 
This equates to a requirement of 53.5 acres of natural open space that will be dedicated during 1997 
in order to keep the natural open space current with the actual development within the Development 
Area One. 

I have attached herewith an exhibit entitled "Stonehouse Phase One Natural Open Space Exhibit" 
that shows the general area that we propose to dedicate in 1997. We believe that this is a reasonable 
approach of keeping tract of natural open space dedication. 

We request that you and Darryl Cook review this concept in hopes that you will concur with our 
reasoning and grant approval of this request. When we have received written concurrence from you 
that this area will meet the Chesapeake Bay Preservation Ordinance natural open space requirements, 
we will prepare an easement plat for this area. 

Should you have any questions or wish to discuss this matter, please do not hesitate to call at 253-
2975. 

Very truly yours, 

LANGLEY AND McDONALD, P.C. 

~~s. 
Senior Associate 

JLH/amh 
Enclosure 
cc: Mr. Darryl Cook w/Enclosure 

Mr. Jim Franklin w/Enclosure 
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Development Mana9er 
(804) 253-~671 

Code Compliance 
253-~62~ 

County EngintJer 
253-~678 

Planning 
253-6685 

Integrated Pest Management 
253-2620 

DEPARTMENTOFDEVELOPMENTMANAGEMENT 
P. 0. Box 8784 · 
Williamsburg, Virginia 23187-8784 

,County Government Center, 101-E Mounts Bay Road 

June 27, 1995 

Ms. Vaughn B. Rinner, Principal 
Langley and McDonald 
5544 Greenwich Road 
Virginia Beach, VA 23462 

Dear Ms. Rinner: 

I am writing in reply to your letter regarding BMPs for Stonehouse Development 
Area #.1. We agree that Richardsons Mill Pond can serve as th,e water quality BMP 
for this area provided that post development conditions (i.e. land use, impervious 
cover, flows) agree with pre-development assumptions prior to the submittal of site 
plans (exclusive of road and utility plans) for areas utilizing R.ichardsons Mill Pond as 
a BMP. Please submit structural and hydraulic analysis of the existing dam for post 
development conditions to ensure adequacy of the dam. 

We agree that conservation easements can be deeded to the County incrementally as 
.. major sections are developed. This is how we handle these easements in similar 

developments at other locations in the County. The conservation areas shown on the 
Stonehouse Master Plan will serve as the natural open space/conservation easement 
plan to guide both the County and the developer during the development process. 

ayland N. Bass 
County Engineer 

WNB/sf 

cc: Darryl E. Cook 

Fax: (804) 253-6850 
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Langley and McDonald, P.C. 
:C:,g1neers 
Surveyors 
P'anners 
:_anascape Architects 
E1v1ron~ental Consultants 

Mr. Wayland N. Bass 
County Engineer 
Department of Development Management 
P.O. box 8784 
Williamsburg, VA 23187-8784 

Dear Mr. Bass: 

May 3, 1995 

f·. 
' \ 

ftl,, -- ~ 10~•-< j., ... _,.,...,.~e 
(, ••• < ....... ( 

GEORGE E LANGLEY 
Consuhant 

T JOSEPH McDONALD 
1906-1982 

Re: Stonehouse Chesapeake Bay Preservation 
Ordinance Compliance 

This letter is written as a review of our discussion of May 2, 1995. That discussion focussed 

on the Chesapeake Bay Ordinance compliance for Stonehouse. Our specific focus was the involvement 

of Richard's Mill Pond as a major BMP facility. Essentially, we are proposing that Richardson's Mill 

Pond be accepted as the BMP facility for water quality purposes under the Chesapeake Bay 

Preservation Ordinance. It is proposed that Richardson's Mill Pond serve this function for an area 

shown on the accompanying drawing as Development Area One. Development Area One includes all 

of the Phase I area of Stonehouse plus portions of Phase II and commercial development areas of 

Phases III-V. The drawing also shows the areas of Development Area One from which runoff flows 

to Richardson's Mill Pond and the areas that do not flow to Richardson's Mill Pond. 

Accompanying this letter is a development summary of Stonehouse Development Area One 

showing land use areas and densities along with assumed impervious areas. The tabulations key to the 

parcel numbers shown on the Master Plan. The first tabulation is as summary of the entire area; the 

following two pages summarize the areas flowing to Richardson's Mill Pond and the areas that do not. 

The buffer areas included on these computations are areas of 25% plus slopes and wetland areas that 

would have been included in the reservoir had the reservoir been constructed. As you can see from 

the accompanying calculations, the overall impervious rate is determined to be 18%. The impervious 

rate is significant because it is the determining factor in storage volume required to meet certain BMP 

point designations. 

',lAiN OFFICE 

5544 Greenw1ch Road 
V1rg1n1a Beach. VA 23462 
(804) 473-2000 
FAX (804) 497-7933 

201 Packets Court 
Williamsburg. VA 23185 

(804) 253-2975 
FAX (804) 229-0049 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA 

May 3, 1995 

Page 2 

Also accompanying this letter are several sheets of computations. These sheets of computations 

include the three step 10 point system worksheet and calculations of volume and storage for 

Richardson's Mill Pond. The 10 point system worksheets indicate that a total of 10 points are derived 

considering that approximately 144 acres drain through already accepted 11 point BMP's before they 

actually drain into Richardson's Mill Pond. You will note that based on our discussions, no series 

computations have been utilized. The areas draining to these 11 point BMPs are assigned only the 11 

points and no credit is taken for the series impact of additional treatment in Richardson's Mill Pond. 

The remaining acreage of 1,604 acres within Stonehouse that drains to Richardson's Mill Pond is 

shown as being treated by an 8 point BMP (Richardson's Mill Pond). 

The available storage volume of 5,662,800 cubic feet in Richardson's Mill Pond is shown on 

the accompanying calculations. Assuming 20% impervious surface levels in Stonehouse, which is in 

excess of that anticipated, and 5% impervious for areas outside of Stonehouse which also drain to the 

pond, the calculations show that the volume of the pond is actually in excess of that required for a 9 

point BMP. As we discussed in our May 2 meeting, the areas outside Stonehouse, some of which 

are in New Kent County, actually haven virtually no impervious surface on them. 

Our conclusion in going through these calculations is that Richardson's Mill Pond provides a 

BMP that is adequate to serve the Chesapeake Bay requirements of all of Development Area One. 

There would be no need for additional water quality BMPs in this area. It is recognized that water 

quantity (flow attenuation) BMPs will be required. These will be addressed in the development plans 

as they are produced. 

We also discussed Stonehouse's concern with encumbering land with natural open space 

easements in the early stages of the development. James City County's computational system does not 

require structural BMPs until an impervious rate of over 10% occurs. It can be seen from the 

accompanying calculations and the acreage of buffer area that substantial development can occur prior 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA 

May 3, 1995 

Page 3 

to reaching an impervious rate of 10% in Development Area One. We are requesting that no open 

space easements be required until an impervious rate in excess of 10% is achieved in Development 

Area One. At that time, Stonehouse would expect to provide required open space easements for areas 

that have been developed to that point. These open space easements would be of an acreage necessary 

to meet the 10 point requirements of land developed to the point where such easements are required, 

that being the time when an impervious rate over 10% occurs. 

We plan to provide a running account of the impervious rate with the submittal of each 

development plan within Development Area One. That impervious rate would be based upon the total 

area of Development Area One. It is shown in the 10 point system worksheet that a total of 984 acres 

of undisturbed natural open space would be necessary to achieve the 10 points over the total of 2,426 

acres if the BMP credit for Richardson's Mill Pond were only 8 points. In actuality, the BMP credit 

for the pond will be greater than this. Net developable area within Development Area One is 1,347 

acres. With our conservative 8 point BMP calculations, for every acre of development within 

Development Area One an area of . 7 acres undisturbed natural open space is required. At such time 

as the 10% impervious rate occurs, we would expect to calculate the acreage of open easement 

required by a ratio of net developable area to required open space according to 10 point calculations 

reflecting impervious surface and agreed-upon Richardson's Mill Pond BMP point values. 

Please review this letter and the accompanying drawing and calculations. We would appreciate 

your approval of our two requests which are again stated as follows: 

1. That Richardson's Mill Pond be accepted as the Chesapeake Bay BMP for all of Development 

Area One, based upon the accompanying calculations. 

2. That recordation of undisturbed natural space easements be delayed until such time as an 

impervious rate of 10% is achieved in Development Area One. At that time, open space 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA 

May 3, 1995 

Page 4 

easements would be required based upon an established ratio for all areas developed to the 

point of reaching a 10% impervious rate, and for additional development as it occurs. 

The time which you and Darryl spent in reviewing this with us on May 2 and the additional 

time which we know will be required to review this transmittal is very much appreciated. We believe 

that this presents a very realistic and practical approach to water quality planning for the Stonehouse 

development, and your efforts in working with Stonehouse Inc. are appreciated. 

NHM/VBR/amh 
Enclosures 
cc: Jim Franklin w/enclosures 

Very truly yours, 

Vaughn B. Rinner 
Principal 
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Consuaanr 
Engineers 
Surveyors 
Planners 
Landscape Architects 
Environmental Consultants 

Mr. Wayland N. Bass 
County Engineer 
Department of Development Management. 
P.O. box 8784 
Williamsburg, VA 23187-8784 

May 3,' 1995 

T. JOSEPH McOONA!D 
1005-1982 

Re: Stonehouse Chesapeake Bay Preservation 
Ordinance Compliance 

This letter is written as a review of our discussion of May 2, 1995. That discussion focussed 
· on the C_h~peake Bay Ordinance ~mpliance for Stonehouse. Our specific focus was the involvement 

- - J . . 

ofR.ichard's}fin Pond as a- major:BMP facility. Essentially, we are proposing that Richardson's Mill 
---~·-: . \ -·~·-· . . ....•. . . 

Pond be accepted as the BMP ·facility for water quality purposes under the· Chesapeake Bay 
Preservation Ordinance. It is proposed that(_Rlchar~ Mill Pond serve --~ fi!nct;ion for. an area 
shown on the accon:1.panying drawing as Development Area One. Development Area One includes all 
of the Phase I area of StonehouSe plus portions of PMse II and commercial deve~opment areas of 
Phases ill~ V. Th~ drawing -also shows the areas of Development Area One from which runoff flows 
to Richardsoo·~s Mill Pond and the areas that do not flow to Richardson's Mill Pond. 

~ · ... , . .. 

Accompanying this letter is a development ~ of. Ston~house Development Area One 
showing land use areas and densitieS along with· assumed impervious areas. The tabUlationS key to the 

. parcel numbers s~own on the Master Plan. The ~ tabulation is as ~ of the entire area; the 
. following two pages summarize the areas flowing to· Ricbardso~ Pond and the areas that do not.. 

. ~----.·--. • !.__ ~ . 

The buffer areas included on these cOmputations are areas of25% plus slopes ~d wetland areas that 
would have been included in the reservoir had ~e r~oir been. constructed. As you can. see from 
the accompanying calculations, the ove!an impervious rate is determined-to be 18%. The impervious 
. rate is significant because it is the determining factor in st~e volume required to meet certain BMP 
.P¢nt designations. ' · 

MAIN OFFICE 

5544 Greenwich Road 
Virginia Beach, VA 23462 ·. 
(804) 473-2000 
FAX: (804) 497-7933 

201 Packets Court 
Williamsburg, VA 23185 

(804) 253-2975 
FAX: (804) 22~0049 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA 

May 3, 1995 

Page 2 

Also accompanying this letter are several sheets of computations. These sheets of computations 
include the three step 10 point system worksheet and calculations bf volume and storage for 
RichardsonXs Mill Pond. The 10 point system worksheets indicate that a total of 10 poin~ are·derived 

F J 

considering that approximately 144 acres drain through already accepted 11 point BMP's before they 
actually drain into Richardson's Mill Pond. You will note that based on our discussions, no series 
computations have been utilized. Th~ areas draining to these 11 point BMPs are assigned only the 11 
poin_ts and no credit is taken for the series impact of additional treatment in Richardson~s Mill Pond. 
The remaining acreage of 1,604 acres within Stonehouse -that drains to Richardsonts Mill Pond is 

. . 
shown as being treated by an 8 point BMP (Richardson's Mill Pond). 

The available storage volume: of 5,662,800 cubic feet in Richardson's Mill Pond is shown on 
the accompanying calculations. Assuming·20% impervious surface levels in Stonehouse, which is in . . 
excess of that anticipated, and 5% impervious for areas outside of Stonehouse which also drain to the 
pond, the calculations show that the volume of the pond is actually in excess of that reqUired for a 9 
point BMP. . As we discussed in our May 2 meeting, the areas outside Stonehouse, some of which 
are in New Kent County, ac~y havei virtually no impervious surface on them. · 

·Our conclusion in going through these calculations fs that Richardson~ Mill Pond provides a 
BMP that is· adequate to serve the Chesapeake Bay requirements of all of Development Area One. 
There would be no need for additional water quality BMPs in this area. It is reco~~ that water 
quantity (flow attenuation) BMPs will be required. · These will be addressed in the development plans 
a5 they are produced. 

We also disCussed Stonehouse's concern 'with encumbering land with natural open. space . . . . .· . 

easements in the early stages of the development. James City CountY's computational system does not 
require structural· BMPs until an impervious rate of over ·1Q% QCCUrS. ·It can be seen from the 
accompanying calcu).ations and the a~e of buffer area thatsubstuitial develop~ent can occur prior .. 
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Mr. Wayland N. Bass 
County Engineer 

May 3, 1995 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA Page3 

to reaching an impervious rate of 10% in Development Area One. We are requesting that no open 
space easements be required until an impervious rate in excess of 10% is achieved in Development 
Area One. At that time, Stonehouse would expect to provide required open space ease~ents for areas 
that have been developed to that point. These open space easements would be of an acreage-necessary 
to meet the 10 point requirements of land developed to the point where such easements are required, 
that being the time when an impervious: rate over 10% occurs~ 

. . 
We plan to provide a running account of the impervious rate with the submittal of ,each 

development plan within Development Area One. That impervious rate would be based upon the total 
area of Development Area One. It is shown in the 10 point syste~ worksheet that a total of 984 acres 
of undisturbed natural open space would be necessary to achieve the 10 points over the total of 2,426 

acres if the B~ credit for Rich3.r~on}4 Mill Pond were only ~ ~ints. In actuality,· the BM_P ~edit 
for the pond will be greater than this. ·Net developable area wtthin Development Area One 1s 1,347 
acres. · With our conservative 8 point BJ\.1P calculations, for every acre of development within 
Development Area One an area of . 7 acres undisturbed natural open space is required. At such time 
as the .1 0% impervious rate occ~s, we would expect to calcwate the acreage of open ease~ent 
required by a ratio of net developable area to rec£uired open space according to 10 point calculations 
reflecting impervious surface and agreoo-upon Richardson' ~··Mill Pond BJ\.1P point values. · . 

Please review this letter and the accompanying draWing and calculations. We would appreciate 
your approval of our two requests which are again stated as follows: 

1. 

2. 

That Richardso~"'~ Mill Pond be accei>ted as the Chesapeake Bay B11P for all·of Develop~ent 
Area One,· b~ upon the accompanying calculations. · 

That recordation of undisturbed natural space easements. be .delayed· until such time as an 
impervious ra~ of 10% is ac~eved in Development Area. On~. At. that ~e, open space 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Wtlliamsburg, VA 

May 3, 1995 

Page4 

easements would be required based upOn an established ratio for all areas developed to the 

point of reaching a 10% impervious rate, and for additional deveiopment as it occurs. 

The time which you and Darryl spent in reviewing this with us on May 2 and the· additional 

time which we know will be required to review this transmittal is very much appreciated. We believe 

that this presents a very realistic and practiGal approach to water quality planning for the Stonehouse 

developme.nt, and your efforts in working with Stonehouse Inc. are appreciated. 

NHMIVBR/amh 
Enclosures 
cc: ·Jim Franklin w/enclosures 

\ 

Very truly yolirs, 

Vaughn B. Rinner 
Principal 
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Langley and McDonald, P.C. 
::ng1neers 
Surveyors 
P1anners 
Landscape Architects 
Enwonrrental Consultants 

Mr. Wayland N. Bass 
County Engineer 
Department of Development Management 
P.O. box 8784 
Williamsburg, VA 23187-8784 

Dear Mr. Bass: 

f 'v 

May 3, 1995 

GEORGE E. LANGLEY 
ConsuManl 

i JOSEPH McDONALD 
1906-1982 

Re: Stonehouse Chesapeake Bay Preservation 
Ordinance Compliance 

This letter is written as a review of our discussion of May 2, 1995. That discussion focussed 

on the Chesapeake Bay Ordinance compliance for Stonehouse. Our specific focus was the involvement 

of Richard's Mill Pond as a major BMP facility. Essentially, we are proposing that Richardson's Mill 

Pond be accepted as the BMP facility for water quality purposes under the Chesapeake Bay 

Preservation Ordinance. It is proposed that Richardson's Mill Pond serve this function for an area 

shown on the accompanying drawing as Development Area One. Development Area One includes all 

of the Phase I area of Stonehouse plus portions of Phase II and commercial development areas of 

Phases III-V. The drawing also shows the areas of Development Area One from which runoff flows 

to Richardson's Mill Pond and the areas that do not flow to Richardson's Mill Pond. 

Accompanying this letter is a development summary of Stonehouse Development Area One 

showing land use areas and densities along with assumed impervious areas. The tabulations key to the 

parcel numbers shown on the Master Plan. The first tabulation is as summary of the entire area; the 

following two pages summarize the areas flowing to Richardson's Mill Pond and the areas that do not. 

The buffer areas included on these computations are areas of 25% plus slopes and wetland areas that 

would have been included in the reservoir had the reservoir been constructed. As you can see from 

the accompanying calculations, the overall impervious rate is determined to be 18%. The impervious 

rate is significant because it is the determining factor in storage volume required to meet certain BMP 

point designations. 

'.lAIN OFFICE 

5544 Greenw1ch Road 
Virg1n1a Beach. VA 23462 
:8• 'l 473-2000 
f'AX (804) -497-hJ33 

201 Packets Court 
Williamsburg. VA 23185 

(804) 25:~ '975 
FAX (804) 229-0049 
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County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA 
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Also accompanying this letter are several sheets of computations. These sheets of computations 

include the three step 10 point system worksheet and calculations of volume and storage for 

Richardson's Mill Pond. The 10 point system worksheets indicate that a total of 10 points are derived 

considering that approximately 144 acres drain through already accepted 11 point BMP's before they 

actually drain into Richardson's Mill Pond. You will note that based on our discussions, no series 

computations have been utilized. The areas draining to these 11 point BMPs are assigned only the 11 

points and no credit is taken for the series impact of additional treatment in Richardson's Mill Pond. 

The remaining acreage of 1, 604 acres within Stonehouse that drains to Richardson's Mill Pond is 

shown as being treated by an 8 point BMP (Richardson's Mill Pond). 

The available storage volume of 5,662,800 cubic feet in Richardson's Mill Pond is shown on 

the accompanying calculations. Assuming 20% impervious surface levels in Stonehouse, which is in 

excess of that anticipated, and 5% impervious for areas outside of Stonehouse which also drain to the 

pond, the calculations show that the volume of the pond is actually in excess of that required for a 9 

point BMP. As we discussed in our May 2 meeting, the areas outside Stonehouse, some of which 

are in New Kent County, actually haven virtually no impervious surface on them. 

Our conclusion in going through these calculations is that Richardson's Mill Pond provides a 

BMP that is adequate to serve the Chesapeake Bay requirements of all of Development Area One. 

There would be no need for additional water quality BMPs in this area. It is recognized that water 

quantity (flow attenuation) BMPs will be required. These will be addressed in the development plans 

as they are produced. 

We also discussed Stonehouse's concern with encumbering land with natural open space 

easements in the early stages of the development. James City County's computational system does not 

require structural BMPs until an impervious rate of over 10% occurs. It can be seen from the 

accompanying calculations and the acreage of buffer area that substantial development can occur prior 
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to reaching an impervious rate of 10% in Development Area One. We are requesting that no open 

space easements be required until an impervious rate in excess of 10% is achieved in Development 

Area One. At that time, Stonehouse would expect to provide required open space easements for areas 

that have been developed to that point. These open space easements would be of an acreage necessary 

to meet the 10 point requirements of land developed to the point where such easements are required, 

that being the time when an impervious rate over 10% occurs. 

We plan to provide a running account of the impervious rate with the submittal of each 

development plan within Development Area One. That impervious rate would be based upon the total 

area of Development Area One. It is shown in the 10 point system worksheet that a total of 984 acres 

of undisturbed natural open space would be necessary to achieve the 10 points over the total of 2,426 

acres if the BMP credit for Richardson's Mill Pond were only 8 points. In actuality, the BMP credit 

for the pond will be greater than this. Net developable area within Development Area One is 1,347 

acres. With our conservative 8 point BMP calculations, for every acre of development within 

Development Area One an area of . 7 acres undisturbed natural open space is required. At such time 

as the 10% impervious rate occurs, we would expect to calculate the acreage of open easement 

required by a ratio of net developable area to required open space according to 10 point calculations 

reflecting impervious surface and agreed-upon Richardson's Mill Pond BMP point values. 

Please review this letter and the accompanying drawing and calculations. We would appreciate 

your approval of our two requests which are again stated as follows: 

1. That Richardson's Mill Pond be accepted as the Chesapeake Bay BMP for all of Development 

Area One, based upon the accompanying calculations. 

2. That recordation of undisturbed natural space easements be delayed until such time as an 

impervious rate of 10% is achieved in Development Area One. At that time, open space 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA 

May 3, 1995 
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easements would be required based upon an established ratio for all areas developed to the 

point of reaching a 10% impervious rate, and for additional development as it occurs. 

The time which you and Darryl spent in reviewing this with us on May 2 and the additional 

time which we know will be required to review this transmittal is very much appreciated. We believe 

that this presents a very realistic and practical approach to water quality planning for the Stonehouse 

development, and your efforts in working with Stonehouse Inc. are appreciated. 

NHM/VBR/amh 
Enclosures 
cc: Jim Franklin w/enclosures 

Very truly yours, 

Vaughn B. Rinner 
Principal 
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GS Stonehouse 
Green Land Sub LLC 

November 6, 2007 

Mr. Scott Thomas, P.E. 
Director 
James City County Environmental Division 
1 01 Mounts Bay Road 
Williamsburg, Virginia 

Dear Mr. Thomas: 

WC -05Cf 

We appreciate the level of attention and interest in the ongoing review of rezoning application 
Z-4-07/MP-4-07 to amend the master plan and proffers for the continued development at 
Stonehouse. James City County's proactive approach to implementing unique environmental 
management practices should lend to our development of a context sensitive community. We 
appreciate you taking the time to meet with us at your offices on November 5th. During that 
meeting we discussed the remaining environmental issues related to proffer conditions and we 
feel we now have reached agreement on how to resolve those issues in a manner that provides 
benefit for all parties involved. 

Additionally, we discussed the issues related to the current status ofthe dam located along Six 
Mount Zion Road at the north end of Richardson's Mill Pond. It is our understanding that 
through a negotiation process during previous development phases of the existing Stonehouse it 
was agreed that the pond could serve as a water quality Best Management Practice (BMP). 
Further, we understand through the ongoing review process the dam was identified as not being 
properly permitted through the Virginia Department of Conservation and Recreation (DCR). We 
note the review comment from the James City County Environmental Division dated May 17, 
2005 that states "evidence ofthe dam safety permit from the Virginia Soil and Water 
Conservation Board will be required prior to final approval and land disturbing permit issuance 
for the plan of development by the Environmental Division, unless the impounding structure is 
specifically excluded from the regulations." 

We have no intention of trying to get credit for use of the pond for stormwater quality control. 
Our design approach will be to provide the required stormwater quantity and quality measures 
within each area as submitted for site plan review. This will include the use of a variety ofBMP 
devtces and techniques mcludmg ttle tmplementatwn of low Impact development pracbces where 
applicable. Further, we will provide analysis of Richardson's Mill Pond to provide an 
understanding of the stage storage relationship impacts to the total volume of water retained 
behind the dam during select storm events. 

17228 Lancaster Highway, Suite 201 Charlotte. Notth Carolina 28277 
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We have submitted to DCR for their review a permitting package which outlines the 
rehabilitation of the dam in order to get the structure permitted. The only remaining item 
required is the consent of the property owner on the New Kent county side of the pond and dam. 
Our initial efforts to obtain his approval have been unsuccessful. We have also had a site visit 
with USACE and DEQ to verify delineation/identification of stream and wetland impacts and 
discuss mitigation needs. 

In the meantime, we will look to move forward with ongoing development in existing 
Stonehouse (areas west of Six Mount Zion Rd). Based upon our discussion during the meeting 
on the 5th, it is our understancling if we propose to manage storm water quantity and quality 
without the use of Richardson's Mill Pond as a credited l3MP, your Division will review and 
approve acceptable site plans in advance of completion of rehabilitation and permitting of the 
dam. If your recollection of the above is different from what I have described, please let me know 
as soon as possible. You can reach me at 919-832-9998. 

We will continue to provide updates to you regarding our progress with the required permitting 
of the dam. 

Sincerely, ¥ 
:7: IJ. Zf 
GS Virginia 

cc: Mr. Ross Massey, P.E., Cbas. H. Sells, Inc. 
Mr. Vernon Geddy, Attorney 
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Inro{T)'l~tiqn 4-07; ., 2001!2003P 200!12003P 0640100001 Zoning Phoins, Maps Stonehouse 200112003 2/16/2010 2:30 PM AUdrey Page Records Audrey Page 2/16/2010 
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Date Record Created: WS BMPNO: 

Created By: iiM;~Ai%¥:1tfi Print Form 

PRINTED ON: WATERSHED 

BMPIDNO 

PLAN NO 

we 

059 Friday, March 12, 2010 

2:53:41 PM 
TAX PARCEL (4-4)(1-24) 

PIN NO 0440100024 

CONSTRUCTION DATE 

PROJECT NAME Stonehouse-Richardsons Mill Pond 

FACILITY LOCATION State Route 600 and Ware Creek 

CITY..STATE Toano, Va. 23011 

CURRENT OWNER 

OWNER ADDRESS 

Stonehouse Development Company LLC 

120 Tredegar St. 

OWNER ADDRESS 2 Sth Floor 

CITY-STATE-ZIP CODE Richmond, Va. 23219 

OWNER PHONE 

MAINT AGREEMENT Yes 

EMERG ACTION PLAN No 

Get Last BMP No_l Return to Menu 

MAINTENANCE PLAN 

SITE AREA acre 

LAND USE 

old BMPTYP 

JCCBMPCODE 

POINT VALUE 

SVC DRAIN AREA acres 

No 

Wet Pond 

A2 Wet Pond 
"""""""""""········· 

8 

3960 

CTRL STRUC DESC 

CTRL STRUC SIZE inches 

OTL T BARRL DESC 

OTL T BARRL SIZE inch 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

RECDRAWING 

Cone. SpiUw 

Cone. Spillw 

Yes 

13.2 

9.5 

No 

179.00 

390.00 

SERVICE AREA DESCRI Stenhouse & Surrounding Area 

IMPERV AREA acres 

RECVSTREAM 

EXT DET -WQ-CTRL 

WTR QUAL VOL acre-ft 

CHAN PROT CTRL 

CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL 

GEOTECH REPORT 

Additional Comments: 

990.00 

Ware Creek 

CONSTR CERTIF No 

Yes LAST INSP DATE Inspected by: 
103.2 

No 

Yes 

Yes 

0 

INTERNAL RATING 

MISC/COMMENTS 

Provides WQ 2.5 Vr; Road El. 14.6; 25% 
imperv. 
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ENVIRONMENTAL DIVISION REVIEW COMMENTS 
STONEHOUSE 1998 REZONING & MASTER PLAN AMENDMENTS 

PLAN NO. Z-2,3-98 
}1ay 8, 1998 uc 

l. The Master Stormwater Management Plan for Phase I needs to be updated to 
include the revisions to the Phase I plan. The drainage plan needs to show how 
the revised plan will obtain compliance with the county's Chesapeake Bay 
Preservation Ordinance's 10-point system. 

2. A condition needs to be added to the proffers that addresses ongoing compliance 
of the overall project with the l 0-point system. The condition needs to state that 
each Phase of the Stonehouse project will meet the l 0-point criteria as required 
under the Chesapeake Bay Preservation Ordinance (Regulations) or other 
procedure adopted pursuant to those regulations. A drainage plan will be 
submitted to demonstrate this compliance prior to or with the first subdivision ot 
site plan submitted in each Phase. 
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CODE COMPLIANCE REVIEW COMMENTS 
STONEHOUSE - CLUBHOUSE ROAD, PHASE II 

PLAN NO. SP-78-96 
i\.ug~'2:@ffi .(, (\ tcJ o(~ '··· ~ 

RICHARDSON MILL POND STUDY 

The following comments pertain to the information provided in the study dated September 10, 1996, 
by Langley and McDonald: 

1. The pond is adequately sized and can serve as an 8-point wet pond BMP for the Stonehouse 
project. 

2. An Inspection/Maintenance Agreement needs to be executed with the county for the pond's 
pool area and arrangements need to be made with VDOT, the owner of the dam, to ensure 
long-term maintenance of the dam embankment. 

3. The geotechnical portion of the report recommends several improvements to the dam, some 
that need to be accomplished immediately and some that can be delayed for a period of time. 
The improvements that are to be accomplished immediately need to be done as soon as 
possible. Also, an evaluation should be performed on the emergency work recently done by 
VDOT personnel to determine if it satisfies some of the recommendations of the study. A 
mechanism needs to be established that will ensure accomplishment of both the short- and 
long-term improvements contained in the study. 

4. Compliance with the Chesapeake Bay Ordinance 10-point stormwater criteria needs to be 
addressed for this project as well as the entire Stonehouse project. This needs to include a 
BMP calculation worksheet that demonstrates how this project meets the county's criteria. 
Provide conservation easements for all Natural Open Space areas claimed in the BMP 
worksheet that can be determined or set aside at this time. 

5. Please clarify the modelling assumptions for the pond's watershed. Was the entire watershed 
assumed to be at 25% impervious or just those areas owned by Stonehouse? How good an 
assumption is the impervious cover rate for those areas not under Stonehouse control? If an 
acceptable response is given to the issues related to the modelling assumptions, then we 
concur that there is an adequate channel downstream of the pond and no additional flow 
attenuation would be required by the pond for stormwater management purposes related to 
the downstream channel. Also, the outlet structure is adequately sized to convey the flows 
from future development in the watershed. 

6. There may be the need to require additional detention within Stonehouse to protect stream 
channels upstream from Richardson Mill Pond. Channel adequacy for these streams needs 
to be addressed in a comprehensive way that includes an analysis ofbuildout conditions and 
timing of peak flows from various watersheds in Stonehouse. 
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Attachment A 
Code 

§33.l 176. Duty of owner or of dam 

Every owner or occupier of a dam shall, so far as any state 
highway passes over the same, such dam in order, at 
least twelve feet wide at the and also in good order 
the substructure of a of like width over the pier heads, 

or any wastecut through or around the dam; provided, 
however, that when the above has been done, the superstructure of 
any such bridge shall be maintained the Commonwealth 

Commissioner. The Commissioner shall all 
such bridges and to the owner in writing needed 
If such owner fails to comply with the provisions of this 
article, he shall be deemed guilty of a misdemeanor upon 
conviction thereof, shall be fined two dollars for every such 
failure of four hours. But if a milldam is carried away or 
destroyed natural cause, the 
owner or be subject to such fine until 
one month after any mill, in whole or in part by water 

by such has been put into by such 
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We've been -
down this 
road before 
R 'dto..rd. S()Y'lS Mi \I p I> r1 d 

By Cortney Langley 
JAMES CITY - Don't hold your breath for Six 

Mount Zion Road to reopen anytime soon. It's 
proving to be Jolly Pond Road deja vu. 

The road has been closed since Hurricane Irene 
blew through last August and damaged the sup
porting dam. 

First, officials had to figure out who owned the 
dam. The Stonehouse developer is ta1<lng responsi
bility. 

The owners met in October with VDOT and 
reps from New Kent and James City, with a fol
low-up in early November. Dam safety officials 
from Virginia are in the loop as well. 

Together they've developed a preliminary game 
plan on what needs to be. researched before any 
decisions are made, explained Scott Thomas, direc
tor of James City's Engineering & Resource 
Protection Division. 

"It's very similar to the Jolly Pond Dam 
situation," he said. The dam is privately owned, ~ 
subject to state requirements, with a VDOT state 
road running over top. · 

"There are some differences," he said. 
Richardson's Mill Pond is an official stormwater 
retention pond for almost 3,000 acres of the Stone
house development. 

That's the main reason county staff are involved 
right now, explained General Services manager 

. John Horne, to make sure that'the compromised 
dam doesn't present water quality issues down
stream. 

Thomas· said that although the dam has been 
damaged, almost all of the basin's effectiveness 
remains intact. 

"But the more it erodes or is damaged ... " he 
said. ·· · · 

So there are two issues that have to be dealt 
with, he explained. First is the dam and the water 
quality. 

Then the road. ~' 
"It's very complicated,':_ he said. 
VOOf's involvement comes mainly after the 

dam fix has been sorted out. 
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Drive~ ignoring 
~arrier at bridge . 
In a huny, · 6 .minutes is a lot of time' 

By Amy Jo Martin 
NEW KENT - Ever since last 

September, the bridge over Richard
son Mill Pond in Barhamsville has 
been closed because the road has 
crumbled dangerously. That hasn't 
stopped drivers from crossing. 

"Someone has filled the hole in the 
road with dirt and thfown the VDOT 
barric~des in the pond," said Peggy 
Carmme, who lives nearby. 

It's a more dangerous version of 
Jolly Pond Road, which was closed 
for years by VDOT. 

According to VDOT, the dam sus
tained pipe damage from Hurricane 
Irene last September, which in turn 
caused erosion to Six Mount Zion 
Road, which runs directly over the 
dam. 

Six Mount Zion Road, near the 
Stoneh~:mse residential development 
straddling New Kent and James City 
was closed by VDOT after the .storm'. 

"Part of the road has washed away 
leaving a shell of the road behind" ' 
VDOT spokesman Dawn Eische~ 
said ~onda~. "There is nothing sub
stantial holding up the road. It's a 
hazarq." 

According to Carmine, drivers 
ha_ve been routinely crossing the 
bndge rather than taking a six-minute 
detour out of the neighborhood. · 

''There is a four-foot deep hole in 
the road and yet people keep going 
across it," she said. 

John Pitts, another nearby resident 
agreed. \'I sell.produce, and I don't ' 
want to run all the way through 
Barharnsville just to get to Williams
burg," he said. 

"VDOT has fixed this area twice. 
Why don't they come here and do it 

right? It just doesn't make sense. If 
this is a state-maintained road then 
the state needs to maintain it.'; 

Carmine added that neighbors are 
concerned about how the bridge clos
i~g could affec~ emergency response 
times. 

New Kent Fire Chief Tommy 
Hicks said Monday the road closing 
could cause a short delay for New 
Kent firefighters, cautioning that any 
delay can have dire consequences. 

. In a worst-case scenario; up to 20 
mmutes could be added to the 
response time, Hicks said. 

"Because of the detour, we are fac
ing insignificant increases in response 
time;' noted Joe McLaughlin Jr., 
chief deputy for the New Kent . 
Sheriff's Office. 

VDOT plans on repairing the 30-
foot Six Mount Zion Road once the 
owner, Greenfield Partners LLC of 
Connecticut, repairs the dam. 

Greenfield Partners met last fall 
with VOOT, the Virginia Department 
of Conservation & Recreation and 
New Kent and James City codnties to 
discuss action for getting the road up 
and running. 

According to Eischen, Greenfield 
Partners managing dire.ctor Jim 
Duszynski told the group he would 
get damrepair estimates. To repair 
the dam, Greenfield must first submit 
permit requests. Calls to Greenfield 
Partners were not returned. 

Residents are eager for the bridge 
. to be repaired. "We are all tired of it;' 

· Carmine said. "We just want the 
Stonehouse people to get out there 
and fix it." 

- Tidewater Review 
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THIS DEED IS EXEMPT FROM RECORDATION AND GRANTOR TAXES PURSUANT 
TO VA. CODE § 58.1-811 A. (10) AND C (1) 

DEED OF BARGAIN AND SALE 

THIS DEED OF BARGAIN AND SALE, made this znct day of June 2010, between 

GS STONEHOUSE GREEN LAND LLC. a Delaware limited liability company, Grantor, and 

GS STONEHOUSE GREEN LAND SUB 3 LLC. a Delaware limited liability company, Grantee, 

whose address is 50 North Water Street, South Norwalk, Connecticut 06854. 

WITNESSETH: 

That for and in consideration of the sum of Ten and 00/100 Dollars ($10.00), cash in 

hand paid, and other good and valuable consideration, the receipt of which is hereby 

acknowledged, the said Grantor does grant and convey, with SPECIAL WARRANTY unto the 

Grantee, in fee simple, the following described property, to-wit: 

See Exhibit A attached hereto and incorporated herein. 

Together with all the improvements thereon and appurtenances thereto and all right, 
title and interest of Grantor in and to the land lying in the bed of any streets, roads 
and highways adjacent to said property. 

To have and to hold the above-described property, together with each and every title, right, 
privilege, appurtenance and advantage thereunto belong, or in anywise appertaining, unto 

Page 1of10 
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and for the proper use only, benefit and behoove forever of Grantee, its successors and 
assigns, in fee simple forever. 

This conveyance is made subject to the following (a) conditions, restrictions, encroachments, 
protrusions, covenants, proffers and easements of record or apparent on the ground affecting 
the property conveyed hereby; (b) rights of riparian landowners to the use and continued 
flow of the rivers, streams and creeks running over, upon, adjacent to and through the 
Property; and ( c) the terms of applicable zoning ordinances and proffers. 

Grantor, for itself and its successors and assigns, does hereby covenant with the said 
Grantee, and its successors and assigns, to warrant specially the property hereby granted and 
conveyed, and to execute such further assurances of the said property as may be requisite. 

REMAINDER OF PAGE INTENTIONALLY BLANK 
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WITNESS the following signature and seal: 

GS STONEHOUSE GREEN LAND LLC, a Delaware 

::ted liabilit"'j;any (SEAL) 

Barry P. Marcus, Senior Vice President 

~i¢Jfcgim(°!f!7i;f aff?-/li1~1D 
The foregoing instrument was acknowledged before me this -2-._. day of June, 2010, by 

Barry P. Marcus, Senior Vice President, of GS Stonehouse Green Land LLC on behalf of the 

company. 

My Commission Expires: __________ _ 

Notary Registration No. =-----------

Jenniier Montanaro 
Notary Public 
Fairfield Cty. CT 
My commission Expires 5-31-13 

\\DE - 083526/000049 - 457034 v2 
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Exhibit A 
Property Description 

LAND BAY 1 

Tax Parcel ID No.: 0440100028 

13.1105 acres shown as Parcel Eon a "Boundary Line Adjustment Plat of Property Owned by 
Stonehouse, Inc. and Golf Trust of America, L.P." made by Langley and McDonald, P.C., dated 
515197, recorded in Plat Book 66, Pages 89-93. 

Being a portion of the property conveyed to GS Stonehouse Green Land Sub, LLC, by Special 
Warranty Deed dated October 31, 2006 from Stonehouse Capital, LLC, Commerce Park at 
Stonehouse, LLC, Six Hundred North, LLC, Fairmont Investment, LLC, Mount Laurel, LLC, 
Stonehouse Glen, LLC, Fieldstone Investment, LLC, Tymar Capital, LLC, Cimarron Capital, 
LLC and JTL Stonewill Joint Venture, LLC, which deed is recorded in the Clerk's Office of the 
Circuit Court for the City of Williamsburg and County of James City as Instrument No. 
060027006. 

LANDBAY8 

Parcel I: 

Tax Parcel ID No. 0530100025 

That certain property shown as "Parcel R-5" on that certain "SUBDIVISION PLAT SHOWING 
STONEHOUSE GLEN SECTION 1 & 2 AND RIGHT OF WAY OF FIELDSTONE 
PARK.WAY BEING A SUBDIVISION OF THE PROPERTY OF FIELDSTONE 
INVESTMENT, LLC AND STONEHOUSE GLEN, LLC" dated May 31, 2006, prepared by 
LandMark Design Group, recorded in the Clerk's Office for the City of Williamsburg and the 
County of James City as Instrument No. 060016179. 

Being a portion of the property conveyed to GS Stonehouse Green Land Sub, LLC, by Special 
Warranty Deed dated October 31, 2006 from Stonehouse Capital, LLC, Commerce Park at 
Stonehouse, LLC, Six Hundred North, LLC, Fairmont Investment, LLC, Mount Laurel, LLC, 
Stonehouse Glen, LLC, Fieldstone Investment, LLC, Tymar Capital, LLC, Cimarron Capital, 
LLC and JTL Stonewill Joint Venture, LLC, which deed is recorded in the Clerk's Office of the 
Circuit Court for the City of Williamsburg and County of James City as Instrument No. 
060027006. 
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Parcel II: 

Tax Parcel ID Nos. 0530100023 and 0530100024 

All that property shown as "BMP #6" and "Parcel R-4" on that certain plat entitled 
"SUBDIVISON PLAT SHOWING STONEHOUSE GLEN SECTION 1 & 2 AND RIGHT OF 
WAY OF FIELDSTONE PARKWAY BEING A SUBDIVISION OF THE PROPERTY OF 
FIELDSTONE INVESTMENT, LLC AND STONEHOUSE GLEN, LLC" dated May 31, 2006, 
prepared by LandMark Design Group, recorded in the Clerk's Office for the City of 
Williamsburg and the County of James City as Instrument Number 060016179. Together with 
all the rights, title and interest in and to that certain easement conveyed to Fieldstone Investment, 
LLC under that certain Benefit Pathway and Utility Easement dated May 15, 2006, recorded in 
the aforementioned Clerk's Office as Document No. 060012689. 

Being a portion of the property conveyed to GS Stonehouse Green Land Sub, LLC, by Special 
Warranty Deed dated October 31, 2006 from Stonehouse Capital, LLC, Commerce Park at 
Stonehouse, LLC, Six Hundred North, LLC, Fairmont Investment, LLC, Mount Laurel, LLC, 
Stonehouse Glen, LLC, Fieldstone Investment, LLC, Tymar Capital, LLC, Cimarron Capital, 
LLC and JTL Stonewill Joint Venture, LLC, which deed is recorded in the Clerk's Office of the 
Circuit Court for the City of Williamsburg and County of James City as Instrument No. 
060027006. 

LAND BAY 14 

Parcel I: 

Tax Parcel ID No. 0530100010 

Section III-C containing 16.0620 acres, all as shown on "'Subdivision Plat of Stonehouse 
Development Area One, Phase 1, Section I-B, Section II-A, Section 111-C, Being a Subdivision 
of Properties Owned by Stonehouse Limited Liability Company and Stonehouse, Inc.", made by 
Langley and McDonald, Inc., dated November 19, 1999, last revised December 9, 1999, 
recorded in Plat Book 75, Pages 93-97. 

Being a portion of the property conveyed to GS Stonehouse Green Land Sub, LLC, by Special 
Warranty Deed dated October 31, 2006 from Stonehouse Capital, LLC, Commerce Park at 
Stonehouse, LLC, Six Hundred North, LLC, Fairmont Investment, LLC, Mount Laurel, LLC, 
Stonehouse Glen, LLC, Fieldstone Investment, LLC, Tymar Capital, LLC, Cimarron Capital, 
LLC and JTL Stonewill Joint Venture, LLC, which deed is recorded in the Clerk's Office of the 
Circuit Court for the City of Williamsburg and County of James City as Instrument No. 
060027006. 
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Parcel II: 

Tax Parcel ID No_ 0530100020 

All that certain piece, parcel or tract of land, situate, lying and being in Stonehouse Magisterial 
District, James City County, Virginia, and being more particularly shown and described on that 
certain plat entitled "'Composite Plat Showing a Portion of Parcel A, Stonehouse Development 
Company, L.L.C., prepared by G.T. Wilson, Jr., L.S., dated January 14, 2004 and revised March 
18, 2004, a copy of which is recorded in the Clerk's Office of the Circuit Court of the City of 
Williamsburg and County of James City as Instrument No. 040008576, which plat was recorded 
with that certain Deed of Bargain and Sale from Stonehouse Development Company, LLC, a 

Virginia limited liability company, to 2J Investments, LLC, a Virginia limited liability company, 
dated March 16, 2004 and recorded March 25, 2004 in the aforesaid Clerk's Office as Instrument 
No. 040008576, and to which plat reference is hereby made for a more particular description of 
such property. 

Being a portion of the property conveyed to GS Stonehouse Green Land Sub, LLC by Special 
Warranty Deed dated December 15, 2006 from 2J Investments, L.L.C., which deed is recorded in 
the Clerk's Office of the Circuit Court of the City of Williamsburg and County of James City as 
Instrument No. 060030587. 

TRACT9 

Tax Parcel ID No.: 1310100019 

ALL THAT certain tract ofland lying in Stonehouse District, James City County, Virginia, 
containing 48.21 acres, more or less, and being in the residue of the "Tankard'' Tract, known 
among the tax recorded for said county as Tax Map 13-1 ( 1-19). Reference is made to that plat of 
survey recorded in the Clerk's Office, Circuit Court, James City County, Virginia, in Plat Book 
50, Page 14, and Deed recorded in Deed Book 420, Page 712, that plat recorded in Plat Book 88, 
Pages 43-44, and that Deed recorded as Instrument Number 020027159. 

Tax Parcel ID No.: 1310100008A 

Parcel I: ALL THAT certain tract or parcel ofland situate, lying and being in Stonehouse 
District, James City County, Virginia, known and designated as ''35.0 Acres,+/-" on a certain 
plat entitled "Survey of 35 Acres+/- for Conveyance to: Jackie L., Gary M. & Steve L. Massie 
from: Leon Carr A very & Maxie G. A very", made by AES, a professional corporation, dated 
March 11, 1982, '-Yhich plat is recorded in the Clerk's Office, Circuit Court, James City County, 
Virginia, in Plat Book 37, Page 24. 

Parcel II: ALL THAT certain tract or parcel ofland, situate, lying and being in Stonehouse 
District, James City County, Virginia, known and designated as "7.31 acres", on plat entitled 
"Boundary Survey of7.31 Acres Located on the North Line of Route 30'', made by AES, a 
professional corporation, dated December 17, 1984, and described by metes and bounds in that 
certain deed recorded in the Clerk's Office aforesaid in Deed Book 262, Page 455. 
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Portions of the property being further described as follows: 

Legal Description for Massie Tract 1: 

All that certain piece or parcel of land situated in James City County, Virginia containing 48.00 
acres more or less, designated as Tax Parcel #1310100019 by the James City County Assessors 
office and being shown as Tract I on a plat titled SURVEY OF PROPERTIES STANDING IN THE 
NAME OF FIELDSTONE INVESTMENT, LLC AS DESIGNATED BY PARCEL 
IDENTIFICATION NUMBERS: PIN: l310100008A & PIN: 1310100019 dated 10-9-06 and 
prepared by Land Tech Resources, Williamsburg, VA. and being more particularly described as 
follows: 

Beginning at the most southerly corner of Lot 10, Section 2 of the Sand Hill Subdivision, said point 
being marked by an iron pipe; thence from said Point Of Beginning following the line common with 
the property herein described and Lot 10, Lot 9 and Lot 8, Section 2 of the Sand Hill Subdivision 
NI 9°49' l 7"E, 441.90 feet to an iron pipe; thence following the line common with the property 
herein described and the property now or formerly of Kinney and Johnson, trustees N24°38'06"E, 
677 .11 feet to an iron rod at the southerly right of way line of Sand Hill Road; thence following the 
southerly right of way line of Sand Hill Road the following courses: along a curve to the left having 
a radius of 159.00 feet an arc length of58.63 feet, a chord distance of58.30 feet, and a chord bearing 
ofN89°29' 12"E to an iron rod; thence N78°55 '23"E, I 04.77 feet to an iron rod at the intersection of 
southerly right of way line of Sand Hill Road and the south westerly right of way line of Interstate 
Route 64; thence following the south westerly right of way line oflnterstate Route 64 the following 
courses: along a curve to the right having a radius of28,497.89 feet, an arc length of2,005.99 feet, a 
chord distance of 2,005.57 feet, and a chord bearing of S40°58'22"E to an iron rod; thence 
Sl3°04'03'W, 62.18 feet to an iron rod; thence S59°46'58"E, 136.50 feet to an iron rod; thence 
along a curve to the right having a radius of 28,497.89 feet an arc length of 573.33 feet, a chord 
distance of573.32 feet and a chord bearing ofS38°02'47"E to an iron rod; thence leaving the south 
westerly right of way line of Interstate Route 64 and following the line common with the property 
herein described and the property now or formerly of Altizer the following courses: S32°01 '54"W, 
178.80 feet to an iron rod; thence S57°20'49"W, 161.50 feet to an iron T-bar; thence following the 
line common with the property herein described and the property now or formerly of Milton & Lee, 
Reilly and Jackson N56°00'33"W, 785.03 feet to an iron pipe; thence following the line common 
with the property herein described and the property now or formerly of Fieldstone Investment, LLC, 
said line being marked by painted and marked trees the following courses: N 56°07' 41 "W, 1,326. 91 
feetto an iron pipe; thence S68°15'24"W, 259.77 feet to an iron T-bar; thence N86°43'56"W, 194.00 
feet to a tree; thence N68°06'56"W, 179.71 feet to an iron T-bar; thence N72°18'56'W, 179.00 feet 
to an iron T-bar, thence N73°43'29"W, 159.47 feet to a Walnut Tree; thence following the line 
common with the property herein described and the property now or formerly of Mereau 
N66°08'23"E, 134.24 feet to a Hickory Tree; thence following the line common with the property 
herein described and the property now or formerly of Burrell the following courses: N69°17'01 "E, 
91.38 feetto an iron rod; thence S77°00'33"E, 236,30 feet to an iron pipe; thence following the line 
common with the property herein described and Lot 10, Section 2 of the Sand Hill Subdivision 
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S84°02'51 "E, 105.35 feet and returning to the point of beginning. 

Legal Description for Massie Tract 2: 

All that certain piece or parcel of land situated in James City County, Virginia containing 41.95 
acres more or less, designated as Tax Parcel #I310100008A by the Jrunes City County Assessors 
office and being shown as Tract 2 on a plat titled SURVEY OF PROPERTIES STANDING IN THE 
NAME OF FIELDSTONE INVESTMENT, LLC AS DESIGNATED BY PARCEL 
IDENTIFICATION NUMBERS: PIN: 1310100008A & PIN; 1310100019 dated 10-9-06 and 
prepared by LandTech Resources, Williamsburg, VA. and being more particularly described as 
follows: 

Commencing at a Point on the northerly right of way line of Rochambeau Drive at its intersection 
with the easterly right of way line of Sand Hill Road; thence following the northerly right of way 
line of Rochambeau Drive in a south easterly direction approximately 823' feet to an iron pipe at the 
common corner of the property herein described and the property now or formerly of Bradby, said 
point being The True Point Of Beginning; thence from said Point Of Beginning, leaving the 
northerly right of way line of Rochambeau Drive and following the line common with the property 
herein described and the property now or formerly of Bradby N24 °34' 56"E, 53 7 .26 feet to an iron 
pipe; thence N22°32' 19'W, 165.63 feet to an iron pipe; thence following the line common with the 
property herein described and the property now or formerly of Bradby, Lapham and Carroll 
N70°42'20"W, 394.06 feet to an iron rod; thence following the line common with the property 
herein described and the property now or formerly of Sligh N25°11 '45"E, 184.04 feet to a Walnut 
free; thence following the line common with the property herein described and the Property now or 
formerly of Fieldstone Investment, LLC, said line being marked by painted and marked trees the 
following courses: S73°43'29"E, 159.47feet to an iron T-bar; thence S72°18'56"E, 179.00 feetto an 
iron T-bar; thence S68°06'56"E, 179.71 feet to tree; thence S86°43'56"E, 194.00 feet to an iron T
bar; thence N68°15'24"E, 259.77 feet to an iron pipe; thence S56°0T41"E.,1,326.91 feet to an iron 
pipe; thence following the line common with the property herein described and the property now or 
formerly of Jackson the following two courses: Sl8°47'32"W, 447.68 feet to an iron pipe; thence 
S22°59'39"W, 531.17 feet to an iron pipe; on the northerly right of way line of Rochambeau Drive 
thence following the northerly right of way line of Rochrunbeau Drive the following courses: 
N62°43'32"W, 141.29 feet; thence following the centerline of a stream along a tie line course of 
N09°03'49"W, 297.36 feet to the intersection oftwo streruns; thence following a tie line course of 
852°28'21"W,264.72 feet to a point; thence N62'43'32'W, 1,304.46 feet and returning to the point 
of beginning. 

TRACT13 

Tax Parcel ID Nos.: 1210100047, 1210100048, and 0640100001 

"LAGRANGE" Tract, containing (i) 223.89 acres as depicted on that plat of survey dated August 26, 
1988 made by Charles J. Kerns, Jr., L.S., recorded in Plat Book 50, Page 11, as conveyed to 
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Chesapeake Corporation by Sheldon Lumber Company, Incorporated, dated April 29. 1987, 
recorded in Deed Book 393, Page 285, and (ii) 4.75 acres, depicted as Parcel B on plat of survey 
dated 3/29/84 made by AES, recorded in Deed Book 246, page 313, as conveyed to Stonehouse Inc. 
by deed from Howard V. Clayton and Marion P. Clayton dated January 28, 1992, recorded Deed 
Book 549, Page 59. LESS AND EXCEPT the following described property: 

1. 15.00 acres depicted on "Plat of Section A of Stonehouse Commerce Park at Stonehouse for 
Stonehouse, Inc." dated 10/10195, made by Langley and McDonald, P .C., recorded in Plat Book 62, 
Pages 94-96, as conveyed to Amoco/Enron Solar by deed dated October 12, 1995, recorded in Deed 
Book 758, Page 721; 

2. 11.1906 acres, depicted as Parcel A on "Plat of Section A of Stonehouse Commerce Park at 
Stonehouse for Stonehouse Inc." dated 10/10/95, made by Langley and McDonald, P.C. recorded in 
Plat Book 62, Pages 94-96, as conveyed to The Industrial Development Authority of James City 
County by deed dated September 30, 1996 recorded in Deed Book 809, Page 728; 

3. 4.600 acres, depicted as Stonehouse Commerce Park, Section B, Parcel A on that plat entitled 
"Plat of Section B of Stonehouse Commerce Park at Stonehouse for Stonehouse Inc." made by 
Langley and McDonald, P. C ., dated 1 /23/98, recorded in Plat Book 68, Pages 60-61, as conveyed to 
The Barre Company, L.L.C., by deed dated March 3, 1998, recorded as Document 
No. 98-4099; 

4. 6.245 acres, as depicted on "Plat of Boundary Line Adjustment Stonehouse Commerce Park 
Between Avid Realty, L.L.C. and Stonehouse Inc." dated May 2, 2002, made by AES Consulting 
Engineers, recorded in the Clerk's Office aforesaid in Plat Book 87, Page 89, of which 3.100 acres, 
depicted as Stonehouse Commerce Park, Section B, Parcel Bon that plat entitled "Plat of Section B 
of Stonehouse Commerce Park at Stonehouse for Stonehouse Inc." made by Langley and McDonald, 
P.C., dated 1123/98, recorded in Plat Book 68, Pages 60-61, was conveyed to 
Avid Realty, L.L.C., by deed from Stonehouse Inc., dated June 23, 1998, recorded as Document No. 
98-11721; 

5. 74.3 712 acres, depicted as "Stonehouse Commerce Park, Section C, Parcel A" on the plat entitled 
"Plat of Section C of Stonehouse Commerce Park at Stonehouse Commerce Park at Stonehouse for 
Stonehouse Inc." made by Langley and McDonald, P.C., dated 3/22/99, recorded in Plat Book 73, 
Pages 38-39, as conveyed to Wachovia Capital Investments, Inc., by deed from Stonehouse Inc. 
dated May 17, 1999, recorded as Document No. 99-11248; 

6. 4.1278 acres, depicted as "Stonehouse Commerce Park, New Parcel B-1, Section C" on the plat 
entitled '"Resubdivision Plat of Section C, Parcel B of Stonehouse Commerce Park at Stonehouse 
Commerce Park at Stonehouse for Stonehouse Inc." made by Landmark Design Group, dated 4/5/00, 
recorded in Plat Book 77, Pages 28-29, as conveyed to Friendship Partnership, LLC. by deed from 
Stonehouse Inc. dated April 6, 2000, recorded as document No. 00-7666; 

7. Parcel A-2B containing 4151 S.F ., Parcel A-2A containing 2750 S.F. and Parcel A-IA containing 
2050 S.F., all as depicted on "Resubdivision Plat of Section A, Parcel A of Stonehouse Commerce 
Park at Stonehouse for the Industrial Development Authority of the County of James City, Virginia" 

Page 9 oflO 
\\DE - 083526/000049 - 457034 v2 



Printed On 10/26/2011 By WOOLRIDGE 

made by Landmark Design Group, dated March 17, 2000, last revised June 23, 2000, recorded in 
Plat Book 78, Pages 4-5, and as conveyed to The Industrial Development Authority of James City 
County by three deeds from Stonehouse Inc. dated June 26, 2000, June 23, 2000 and June 23, 2000, 
recorded as Document Numbers 00-12706,00-12707 and 00-12708, respectively; 

8. All that certain lot, piece or parcel of land with all improvements thereon and appurtenances 
thereunto belonging, situate, lying and being in the County of James City, Virginia, known and 
designated as "New Parcel," consisting of 10.3± acres, more or less, as shown on that certain plat 
entitled, "SUBDIVISION OF THE PROPERTY OF STONEHOUSE AT WILLIAMSBURG, LLC 
ATSTONEHOUSECOMMERCEPARKSTONEHOTJSEDISTRICT,JAMESCITYCOUNTY, 
VIRGINIA, made by Landmark Design Group, dated October 24, 2003, and revised October 28, 
2003, and recorded in the Clerk's Office of the Circuit Court for the County of James City, Virginia 
as Instrument No. 030039997, to which reference is here made; 

9. All that certain lot, piece or parcel of land with all improvements thereon and appurtenances 
thereunto belonging, situate, lying and being in the County of James City, Virginia, known and 
designated as "Parcel A 24,157 S.F., .05689 AC." on that certain plat entitled, "SUBDIVISION 
PLAT OF PARCEL A & PARCEL B SECTION D, STONEHOUSE COMMERCE PARK BEING 
A PORTION OF THE PROPERTY OF COMMERCE PARK AT STONEHOUSE, LLC", made by 
Landmark Design Group, dated September 26, 2005, attached hereto as Exhibit A-I, and the 
easement rights to be conveyed therewith as noted on the aforementioned plat; 

10. All that property shown as "NEW RIGHT OF WAY" on that certain plat entitled "PLAT 
SHOWING RIGHT OF WAY BEING THE EXTENSION OF LAGRANGE PARK.WAY AND RE
ALIGNMENT OF A PORTION OF ST ATE ROUTE 600", dated July 8, 2002, last revised January 
16, 2003, prepared by LandMark Design Group, recorded in the Clerk's Office for the City of 
Williamsburg and the County of James City as Instrument Number 030010861. 

11. That certain lot or parcel of land located in the Stonehouse District of James City County, 
Virginia shown and set out as "Parcel B, 100,898 S. F., 2.3163 AC." on the plat of subdivision 
entitled "Subdivision Plat of Parcel A & Parcel B, Section D, Stonehouse Commerce Park Being a 
Portion of the Property of Commerce Park at Stonehouse, LLC'', prepared by Landmark Design 
Group and dated February 16, 2006, consisting of three sheets, which plat of subdivision is recorded 
in the Clerk's Office of the Circuit Court of the City of Williamsburg and County of James City as 
Instrument No. 060009197. 

Together with the reservation of easements set forth in the following Deeds of Conveyance: 
Deed Book 758 Page 721, Deed Book 809 Page 728, Document No. 980004099, Document No. 
980011721, Document No. 990011248; Document No. 00007666; and Document No. 
020022341. 
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This document was aclmlttetl to record on ~ do rD 
at /(): .. gr AM/BN:-The taxes 1mposed tiYV~ ia eooe 
Section 58.1-801, 58.1-802 & 58.1-814 have been d. 

STATE TAX LOCAL TAX ADOmONAl TAX 

$ $ ~ $ 
TESTC: BETSY B. WOOUUDGE, CLERK ------

BY~~wnakAo Clerk. 

VIRGINIA: CITY OFWILUAMSBURG &. COU~F ~ES CITY 
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at: ,a : .3a M1JPM. Tile taxes imposed Vrglnla Code 
Sect.ion 58.1-801, 58.1-802 & 58.1-814 have been paid. 

SfATETAX LOCAL TAX AODITlONAL TAX 

$ -- $. - $--
TESTE:BETSYB.VVOOLRIDGE,CLER.IC 

BY~QaL-a.o Oerk 
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t:}CJCJ 030988 

Tax Map #'s: 0540100015; 0540100016; 0630100005; 0630100006; 0540100002; 0.54010001 I; and 
0540100012 

Title Insurer: First American Title Insurance Company 

Prepared By 
/ , Pu LA Jf>; Vernon M. Geddy., III, Esquire 

Geddy, Harris, Franck & Hickman 
1177 Jamestown Road 
Williamsburg, VA 23185 

IZe"ru11- 7• ·. J · "i.-.oc.-
ltttrtA ll4WA T•-r(c 

17~ S' ~#JAi#& .S'T • NIJ.J 
$.._, 'T(" '-/ 0 I 

W.1.r-'•"=> nt.., DC::.. Z<10J 4 

THIS DEED IS EXEMPT FROM RECORDATION ANDGRANTORTAXES PURSUANT 
TO VA. CODE § 58.1-810(1) 

DEED OF CONFIRMATION 

THISDEEDOFCONFIRMATION,madethis~dayofNovember,2009,byand among 

GS STONEHOUSE GREEN LAND SUB LLC, a Delaware limited liability company, Grantor, ~ 

STONEHOUSE GREEN LAND LLC, a Delaware limited liability company, to be indexed as Gran.tor 

and Grantee, and GS STONEHOUSE GREEN LAND SUB 2. LLC, a Delaware limited liability 

company, to be indexed as Grantee, all of whose addresses are 50 North Water Street, South Norwalk, 

Connecticut 06854. 

RECITALS 

WHEREAS, there was a Boundary Line Adjustment Plat recorded by GS Stonehouse Green 

Land Sub LLC on November 7, 2008 as Instrument No. 080027247 combining several parcels ofland 

into Tracts l, 2, 3 and 4 as shown and set out on the Plat; 

WHEREAS, by Deed of Assumption recorded immediately prior hereto, GS Stonehouse 

Green Land Sub LLC has conveyed to GS Stonehouse Green Land LLC Tracts 1, 2, 3 and 4 LESS 

AND EXCEPT 310.35 acres of land, and more fully described therein; 
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WHEREAS, by Deed of Asswnption recorded immediately prior hereto, GS Stonehouse 

Green Land LLC has conveyed to GS Stonehouse Green Land Sub 2, LLC Tracts 1, 2, 3 and 4 LESS 

AND EXCEPT 310.35 acres of land, and as more fully described therein; 

WHEREAS, by Special Warranty Deed recorded immediately prior hereto, GS Stonehouse 

Green Land Sub LLC has conveyed to GS Stonehouse Green Land LLC a parcel of land containing 

approximately 310.35 acres and which is part of Tracts 1, 3 and 4, and as more fully described 

therein; 

WHEREAS, by Special Warranty Deed recorded immediately prior hereto, GS Stonehouse 

Green Land LLC has conveyed to GS Stonehouse Green Land Sub 2, LLC a parcel of land containing 

approximately 310.35 acres and which is part of Tracts 1, 3 an 4, and as more fully described therein; 

WHEREAS, it was neither the Grantors or Grantees intent to subdivide Tracts 1, 2; 3 and 4 as 

were created by said Boundary Line Adjustment Plat; 

WHEREAS, the sole purpose of having separate conveyances of the property constituting 

Tracts 1, 2, 3, and 4 from GS Stonehouse Green Land Sub LLC to GS Stonehouse Green Land LLC 

and from GS Stonehouse Green Land LLC to Stonehouse Green Land Sub 2, LLC was to clarify the 

assumption by GS Stonehouse Greenland Sub 2, LLC of the property remaining subject to the liens 

for the benefit of American Bank of Texas (the .. Lender") described in the Deeds of Assumption as 

required by the Lender. 

WHEREAS, by Additional ColJateral Deed of Trust recorded inunediately prior hereto, GS 

Stonehouse Green Land Sub 2, LLC has subjected the parceJ of land containing approximately 310.35 

acres and which is part of Tracts 1, 3 an 4, and as more fully described therein, to a lien for the benefit 

of the Lender, after which Lender has a lien on all of the property described on Exhibit "A" hereto. 
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WHEREAS,GS Stonehouse Green Land Sub LLC, as Grantor, GS Stonehouse Green Land 

LLC, as Grantor and Grantee, and GS Stonehouse Green Land Sub 2, LLC, as Grantor and Grantee 

in this instrument, hereby confirm that the abovementioned 310.35 acres, more or less, is in fact 

merged with and a part of Tracts l, 2, 3 and 4 and that there has not been a subdivision of the 

property in question shown and set out on the Boundary Line Adjustment Plat, and that for all intents 

and purposes, the property conveyed by the Deeds of Asswnption and Special Warranty Deeds 

described above to GS Stonehouse Green Land LLC and then to GS Stonehouse Green Land Sub 2, 

LLC is more particularly described on Exhibit "A" attached hereto. 

WITNESSETH: 

That for and in consideration of the sum of Ten and 00/100 Dollars ($10.00), cash in hand 

paid, and other good and valuable consideration, the receipt of which is hereby acknowledged, GS 

Stonehouse Green Land Sub LLC does confirm the grant and conveyance, with SPECIAL 

WARRANTY unto GS Stonehouse Green Land LLC, and GS Stonehouse Green Land LLC does 

confirm the grant and conveyance, with SPECIAL WARRANTY unto GS Stonehouse Green Land 

Sub 2, LLC, of all of the following described property, to-wit: 

See Exhibit A attached hereto and incorporated herein. 

Together with all the improvements thereon and appurtenances thereto. 

This conveyance is made subject to all other conditions, restrictions and easements of record 
or apparent on the ground affecting the property conveyed hereby. 
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WITNESS the following signature and seal: 

GS STONEHOUSE GREEN LAND SUB LLC 

By: ~·(SEAL) 
Barry P. Marcus, Senior Vice President 

CITY/COUNTY OF =1_ / ~ STATIOF Cbo~~ 
The foregoing instrument was acknowledged before me this ~day ofNovember, 2009, 

by Barry P. Marcus,"Senior Vice President, of GS Stonehouse Green d Sub LLC on behalf of the 
company. 

My Commission Expires: _________ _ 

Notary Registration No. =----------

Jennifer Montanaro 
Notary Public 
Fairfield Cty. CT 
My Commission Expires 5-31-13 

NOT 
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GS STONEHOUSE GREEN LAND LLC 

By: (SEAL) 

sTATE oF Con~ ~ 
Barry P. Marcus, Senior Vice President 

CITY/COUNTY OF{/:. 

The foregoing instrument was acknowledged before me this ~ay ofNovember. 2009, 
by Barry P. Marcus, Senior Vice President, of'GS Stonehouse Green Land LLC on behalfof'the 
company. 

NOT 

My Commission Expires~---------
Notary Registration No. =·----------

\\DB - 08lS2f5/C00.049 .. 4lUiJ'1 Vl 

Jennifer Montanaro 
Notary Public 
Fairfield Cty. CT 
My Commission Expires 5-31-13 
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GS STONEHOUSE GREEN LAND SUB 2, LLC 

By: ~·(SEAL) 
Barry P. Marcus, Senior Vice President 

CITY/COUNTY OF =11'{.f 
sTATEoF GnfLl..('){p{%b L 

The foregoing instrument was acknowledged before me this ~ay ofNovember, 2009, 
by Barry P. Marcus, Senior Vice President., of GS Stonehouse Green Land Sub 2 LLC on behalf of 
the company. 

My Commission Expires: _________ _ 

Notary Registration No. =----------

N 

Jennifer Montanaro 
Notary Public 
Fairfield Cty. CT 

.· 

... ' .. · .. 
•·,·~... . . ... 

-. - ~-> 
.. -: '~~ 

... 

My Commission Expires 5-31-13 
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Exhibit A 
Property Description 

TRACT ONE 

Tax Parcel No. 0540100015 

That certain tract or parcel ofland located in James City County, Virginia shown and designated 
as ••Tract One 272.98± AC." on the plat entitled "Boundary Line Adjustment of the Properties of 
GS Stonehouse Green Land Sub, LLC" made by LandMark Design Group and dated 08-21-08, 
which plat is recorded in the Clerk's Office as Instrument No. 080027247. 

TRACT TWO 

Tax Parcel No. 0540100016 

That certain tract or parcel ofland located in James City County. Virginia shown and designated 
as '"Tract Two 587.43± AC." on the plat entitled .. Boundary Line Adjustment of the Properties of 
GS Stonehouse Green Land Sub, LLC" made by LandMark Design Group and dated 08-21-08, 
which plat is recorded in the Clerk's Office as Instrument No. 080027247. 

IRACTTHREE 

Tax Parcel No. 0630100005 

That certain tract or parcel ofland located in James City County, Virginia shown and designated 
as "Tract Three 3031.43± AC." on the plat entitled ''Boundary Line Adjustment of the Properties 
of GS Stonehouse Green Land Sub, LLC" made by LandMark Design Group and dated 08-21-08, 
which plat is recorded in the Clerk's Office as Instrument No. 080027247. 

TRACT FOUR 

Tax Parcel No. 0630100006 

That certain tract or parcel ofland located in James City County, Virginia shown and designated 
as ''Tract Four 38.74 AC." on the plat entitled ''Boundary Line Adjustment of the Properties of 
GS Stonehouse Green Land Sub, LLC" made by LandMark Design Group and dated 08-21-08, 
which plat is recorded in the Clerk's Office as Instrument No. 080027247. 

TRACT FIVE 

Tax Parcel No.: 0540100002 

"LAGRANGE" Tract, containing 203.29 acres, more or less, being Parcels A, Band Don a plat 
·of survey made by John B. Vance, Jr., C.LS., dated Febnuuy 5, 1972, recorded in Plat Book 29, 
Page 40. Being the same land conveyed to the Chesapeake Corporation of Virginia by Littleberry 
James Haley, Jr., et al., by deed dated March 30, 1981, recorded in Deed Book 212, Page 411. 
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LESS AND EXCEPT all lands lying north of the southerly boundary line of .. Fieldstone 
Parkway" shown on that certain plat entitled .. SUBDNISION PLAT SHOWING 
STONEHOUSE GLEN SECTION 1 & 2 AND RIGHT OF WAY OF FIELDSTONE 
PARKWAY BEING A SUBDIVISION OF THE PROPERTY OF FIELDSTONE 
INVESTMENT, LLC AND STONEHOUSE GLEN, LLC" dated May 31, 2006, prepared by 
LandMark Design Group, recorded in the Clerk's Office for the City of Williamsburg and the 
County of James City as Instrument Number 060016179. 

TRACT SIX 

Tax Parcel No.: 0540100011 

"SLATER" Tract, containing 158 acres, more or less, as depicted on a plat thereof dated May 4, 
1914, made by Sidney Smith, Surveyor, recorded in Plat Book 2, Page 50, including the church 
lot and the James Taylor Lot shown on the plat. LESS AND EXCEPT that portion of the 
property conveyed to the Commonwealth of Virginia for Route 600 recorded in Deed Book 53, 
Page 186. Being the same property conveyed to The Chesapeake Corporation of Virginia by A.D. 
Slater and wife by deed dated December 13, 1972, recorded in Deed Book 143, Page 425. 

TRACT SEVEN 

Tax Parcel No.: 0540100012 

"FILICHKO" Tract, containing 10.23 8 acres, being more particularly shown and described on a 
plat of survey by B.C. Littlepage, C.L.S., dated November 5, 1971, recorded in Plat Book 29, 
Page 6, being the same property conveyed to Chesapeake Corporation by John R. Filichko and 
wife by deed dated April 11, 1988, recorded in Deed Book 387, Page 143. LESS AND EXCEPT 
that property shown as .. NEW RIGHT OF WA¥" on that certain plat entitled "PLAT SHOWING 
RIGHT OF WAY BEING THE EXTENSION OF LAGRANGE PARK.WAY AND RE
ALIGNMENT OF A PORTION OF STATE ROUTE 600", dated July 8, 2002, last revised 
January 16, 2003, prepared by LandMark Design Group, recorded in the Clerk's Office for the 
City of Williamsburg and the County of James City as Instrument Number 030010861. 

ALL of the aforesaid Tracts being a portion of the property conveyed to GS Stonehouse Green 
Land Sub, LLC, by Special Warranty Deed dated October 31, 2006 from Stonehouse Capital, 
LLC, Commerce Park at Stonehouse. LLC. Six Hundred North, LLC, Fairmont Investment, LLC, 
Mount Laurel, LLC, Stonehouse Glen, LLC, Fieldstone lnvestment, LLC, Tymar Capital, LLC, 
Cimarron Capital, LLC and JTL Stonewill Joint Venture, LLC, which deed is recorded in the 
Clerk's Office of the Circuit Court for the City of Williamsburg and Co~_o/ of !3!J!es City_!',!; __ 
Instrument No. 060027006. - VXRGINiA: CllYOFWIUJAMSBURG&courngJAMES?l"f 
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WATER RIGHTS AGREEMENT 

T~S WATER RIGHTS AGREEMENT (this "Agreement") is made and delivered as 
of the ~ day of August. 2002, by and between STONEHOUSE INC., a Virginia corporation 
("Stonehouse") (to be indexed as Grantor) and THE TRADITION GOLF CLUB AT 
STONEHOUSE LLC, a Delaware limited liability company ("Tradition") (to be indexed as 
Grantee); 

WHEREAS, Stonehouse is the owner of certain property located in James City County, 
Virginia (the "County") which is part of a residential and commercial development known as 
"Stonehouse," all as set out in the Stonehouse Master Plan approved by the County pursuant to 
the PUD provisions of the County Zoning Ordinance (the "Development"); 

WHEREAS, pursuant to the approved Stonehouse Master Plan, the Development in
cludes an 18-hole golf course called The Tradition Golf Club at Stonehouse (the "Golf Course"); 

WHEREAS, Richardson's Mill Pond (also located within the Development) (the "Pond") 
is the main water source for irrigation of the Golf Course; 

WHEREAS, Tradition is the current owner and operator of the Golf Course and desires 
to insure that the water source for irrigation of the Golf Course will remain in place and that Tra
dition will be permitted to continue to withdraw surface water from the Pond for irrigation pur
poses; and 

WHEREAS, Stonehouse agrees that Tradition shall continue to have such withdrawal 
right, and further desires to transfer to Tradition all rights and privileges set forth in the Golf 
Course Irrigation Agreement between Stonehouse and the James City Service Authority 
("JCSA") dated June l, 1995 relating to irrigation of the Golf Course (the "JCSA Agreement"). 

NOW, THEREFORE, for and in consideration of the mutual covenants and conditions 
herein contained, and other valuable considerations, the receipt and sufficiency of which are 
hereby acknowledged, the parties do hereby agree as follows: 

l. Tradition shall have the right and privilege, without cost. to withdraw surface water from 
the Pond in order to irrigate the Golf Course. Tradition's total annual consumption shall 
not exceed 60,000,000 gallons per calendar year; provided, however, Tradition shall, at a 
minimum, be entitled to draw up to 350,000 gallons per day from the Pond to irrigate the 
Golf Course during the golf course growing season ("Tradition Share"). The foregoing 
covenant and agreement shall run with the land and bind every owner now or hereafter 
acquiring an interest in the Development. However, should Tradition cease to withdraw 
surface water from the Pond for the purpose of golf course irrigation for a period of 
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twelve (12) continuous months, the Tradition's rights under this Agreement shall forever 
terminate. 

2. Stonehouse does hereby assign and transfer to Tradition all right, title and privilege of 
Stonehouse under the JCSA Agreement, the Tradition Share, and any and all associated 
govemmental permits and approvals to the extent the same relates to irrigation of the 
Golf Course (collectively, the "Irrigation Rights"). 

3. Tradition does hereby assume from Stonehouse all of Stonehouse's responsibilities and 
obligations relating to the Irrigation Rights. 

4. Stonehouse represents and warrants to Tradition that Stonehouse has the full right and 
title to assign its interest in the Irrigation Rights and that Stonehouse has made no other 
assignment, conveyance or other transfer of such interest. 

5. Tradition agrees to indemnify and hold Stonehouse harmless from and against any 
claims, demands, liabilities and expenses (including, without limitation, court costs and 
attorneys' fees) incurred by Stonehouse arising out of any default relative to the Irrigation 
Rights which default arises after the date of this Agreement. 

6. This Agreement is subject to force majeure. In the event that Traditions is unable to 
withdraw all or a portion of the annual or per diem consumption of water from the Pond 
due to of acts of God, weather conditions, damage or destruction of the dam, or other 
conditions or delays beyond the control of Stonehouse, then this Agreement shalJ be sus
pended without penalty to Stonehouse until such situation or condition is remedied. 
Nothing contained herein shall obligate Stonehouse to remedy, mitigate or repair such 
situation or condition. 

7. This Agreement may be executed in separate counterparts, each of which when so exe
cuted shall be an original, but all of such counterparts shall together constitute but one 
and the same instrument. This Agreement shall be deemed executed and delivered by a 
party if the party's signature appears on a facsimile or original of this Agreement re
ceived by the other party. 

8. The provisions of this Agreement shall be binding upon, and inure to the benefit of, the 
parties hereto and their respective successors and assigns. 

[SIGNATURES APPEAR ON NEXT PAGES] 
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IN WITNESS WHEREOF, the parties have caused this Agreement to be duly executed as 
of the date and year first above written. 

STATE OF VIRGINIA 

CITY/COUNTY OF NeuJ J./enf 

•'STONEHOUSE" 

By:~==~~~~~~t:~~:E1~~ Name: 
Title: __ __.L..1.-'""-"""---_._""""=~:.=::...::...'------

) 
) to wit: 
) 

The foregoing instrument was acknowledged before me this 19-lhday of A~o.s f , 
2002, by c5fe12hea ttl. Comdhl/. as V,( e /)res,-deoi of Stonehouse Inc., a Vir~ia corpo
~~t!?.,11-r,Ol},?.ehalf of the coi-Poration. 

)., , .... '"... f·~ ~·~ ·,,,..~' ~·-4.1.~; . 
.. < ::__<"'> ~ .>; ','~!1'.~ifuess whereof, I have hereunto set my hand and official seal. 

i<. Jo_{.{ do 
Notary Public 
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.. TRADITION" 

THE TRADITION GOLF CLUB AT STONE
HOUSE LLC. a Delaware limited liability company 

By: ~g_ ... _-'2-_£-_~_c.._k ___ _ 
Pau1E.l\1auk,l\1anager 

ST A TE OF VIR:Gll>HA. ) 

CITY/COUNTY OF s~rlf:, /IL 
) to wit: 
) 

The foregoing instrument was acknowledged before me this dday of A14<tNSI' • 
2002, by Paul E. l\1auk, as l\1anager of The Tradition Golf Club at Stonehouse LLC', a Virginia 
limited liability company. on behalfofthe company. 

In witness whereof. I have hereunto set my hand and official seal. 

VIRGINIA: CITY OF WILLIAMSBURG & COUNTY ~AM S ~ 
lhis document was admitted to record on _!L .. _ 
at JJ.'f../Jp AMJNI. The taxes imposed by v· lnia COde 
5edlbn 58.1-801, 58.1·802 & 58.1-814 have been paid. 

STATE TAX LOCAL TAX ADOmONAL TAX 

$ - $ - $ ____ _ 
TESTE: BETSY B. WOOLRIDGE, CLERK 

BY~~Ll~ Clerk 
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City 

County 
Vl~GINIA 

Jamestown 
1607 

Building Safety and Permits 
757-253-6620 

Mr. Mike Erchemendy 

Engineering and Resource Protection 
757-253-6670 

CS Stonehouse Green Land Sub LLC 
C recnfi.eld Partners 
119 SO Democracy Drive, Suite 310 
Res ton, VA 20190 

Re: Richardson .tvWl Pond Dam 
SR 600 Six. Mount Zion Road 
James City County, Virginia 

Dear Mr. Etchemendy: 

Planning 
757-253-6685 

July 10, 2012 

Development Management 
101-A Mounts Bay Road 

P.O. Box 8784 
Williamsburg, VA23187-8784 

P: 757-253-6671 
F. 757-253-6822 

devman@jarnes-city.va.us 

jamescitycountyva.gov 

Zoning Enforcement 
757-253-6671 

As you may be aware, Richardson Mill Pond dam is situated within the Stonehouse development project site on 
the border of James City and New Kent Counties on \\;'are Creek. The drainage area to Richardson Mill Pond is 
approximately 4,000 acres and it recei\·es drainage from Stonehouse Development .Arca One and Land Bays 1, ), 5, 8 and 
1·1- and Tracts 3, 10 and 12 from th<' CS Stonehouse Crecn Land Sub LLC pornons of the Stonehouse project. 

Based on our records, in June of 1995 the County agreed to a proposal ro allow Richardson Mill Pond (IUvl.P.) to 
serve as a structural BMP for water quality compliance for a large portion of the Stonehouse development projeci m 
particular the area known as Stonehouse Development Arca One. The lake was assigned an 8--pornt value as a BMP in 
accordance with the County's 10-point system for water quality BMP's and serves approximately 1,600 acres within 
Stonehouse. The area defined as Stonehouse Development Area One included a portion of the GS Stonehouse 
development. It is an area identified on the exhibit map as the area "drainage LO R.M.P." that portion draining to Bird 
Swamp which includes area east to include Six Mount Zion Road (high point) and additional area identified as "not 
draining to R.M.P." which goes even further east of Six Mount Zion Road extending lo Frances Swamp. See Attachment 
1 for this information. 

As a result of rainfall events associated with Hurricane Irene in August of 2011, the clam embankment and flow 
control strnctures associated with the Richardson Mill Pond Dam were discovered to have deteriorated conditions which 
threaten the structural integrity and stormwater function of the facility to function as an impounding structure and as a 
stormwater management Best Management Practice (BMP). lo September 2011, the Virginia Department of 
Transportation (VD01) closed SR600 Six Mount Zion/Holly Forks Road due ro threatening conditions. This condition 
has become increasingly worse since December of 201 L Various rainfall events have increased visible signs of piping 
along the south abutment of the north (primary) spillway. The average rate of seepage is esumated at 7-10 cubic feet per 
second. 

'l11e County is requesting that GS Stonehouse Green Land Sub LLC rtpair Richardson Mill Pond darn to establish 
proper storrnwater function and to achieve adequate structural integrity in order for the facility to continue to ~1:rve as an 
impounding structure and a stormwater management/BMP. Otherwise, the County will not approve any additional 
development plans or issue permits for any future GS Stonehouse developmen' projects which dram to Richardson Mill 
Pond or are situated within the original water quality compliance area identified. as the Development ,\rea One area "nor 
draining ro R.M.P." as shown on the exhibit map in the attachments. The basi:; to support this statement is as follows: 



• You are the owner of the James City County portion of the dam. 

• The dam is subject to Virginia impounding strncture and dam safety regulations and requirements. 

• ln a letter issued ·by Thomas F. Lester, District Strncture and Bridge Safety Inspection Program Manager for 
VDOT Richmond District dated C)crober 25, 2011 VDOT gave instrnction to GS Virginia (fom Page) that the 
owner of the property must maintain che substructure, all elements below and supportmg the steel beams, Code of' 
Virginia reference §33.1-176, and also provided specific recommendations for repair of the dam. See o\ ttachment 
2. 

• tvlany of the Declaration of Covenants - [nspection/ Maintenance Agreements as obtained prior ro is,;uancc of 
land-disturbing permits arid as recorded in land records for early and more current phases of the Stonehouse 
project transfer obligation for maintenance of runoff control facilities from the developer to new owners. 1\m of 
the agreements linked to the parent parcel with connection to the dam parcels. Richardson Mill Pond Tract (Tax 
Parcel No. 0610100001) and Cedar Point Tract (Tax Parcel No. 0610100002) would thus transfer assignmenr of 
obligated maintenance of the rnnoff control facility to the new parcel owner. Particular reference is made to the 
recorded inspection maintenance agreement dated March 10, 1995 Instrument# 004986, Deed Book 0732, pages 
988-989 which references the parent Stonehouse parcel Tax -Map (6-4)(1-1) and as obramed during the approval 
process for SP-28-95 \\1are Creek Roadway Phase 1 (no~v Fieldstone Parkway). This parcel was the parenr parcel 
for most of the entire Stonehouse property. It is recorded in County land records and binds :;ubsequem owners of 
the property served by the facility. See Attachment 3. 

• Land Bays 1, 3, 5, 8 and 14 and Tracts 3, 10 and 12 drain directly to Richardson tvfill Pond dam (ie. rhe area 
"draining directly to R.M.P.) and Land Bays 2 and 1 li\ which are witlun the limit of rhe Stonehouse Area Unc 
exhibit area draining to Frances Swamp (ie. the area "not draining to R.M.P."). ,\ll are dependerrt upon RKhardson 
J\Wl Pond dam for stormwater quality compliance by the 1995 approval. 

• Commitments made to the County during the rezoning case Z-04-07. During the review of the rezoning case. the 
County's Environmenral Division (now Engineering and Resource Protection) had concerns about the ability ro 
approve plans and issue land-disturbing permits without evidence of a dam safety permit from the state for 
Richardson Mill Pond. In a letter from GS Virginia to the Environmental Division dared No\ ember 6, 21)07 

(l'om Page) there was a commitment to provide analysis of Richardson Mill Pond and confirmation that a 
permitting package submittal was made to Virginia DCR dam safety. Ir is our understanding th al since 2007 no 
further progress has been made on this effort. See Attachment 4. 

• Jame_s City County is deemed a local program and plan-approving auth{lrity for erosion and ~diment cornrol 
purposes in accordance with Virginia Erosion and Sediment Control law (fitle 10.1, Chapter 5, Article 4 of the 
Code of Virginia) .. A local erosion and sediment control program must be consistent with the criteria, techniques, 
and methods as outlined in the Minimum Standards 4V ACS0-30-40 of the Virginia Erosion and Sedimenr Control 
regulations. Minimum Standard# 19 of these regulations requires that concentrated stormwater runoff leavin~; a 
development site shall be discharged directly into an adequate natural or man-made receiving channel, pipe or 
storm sewer system. As a documented runoff control facility, Richardson Mill Pond would be considered as a 
receiving facility. The County, as plan-approving authority under Virginia E&S· law, could nor approve a plan 
which discharges into a known inadequate, damaged or failed receiving drainage facility, unless a plan was in place 
to correct those deficiencies. The County's 1urisdict1on on this matter applies to a point downstream where the 
total drainage are.a is one hundred times greater tli.an the contributing area of the project site (ie. 1 percent. rule). 
Therefore, as Richardson Mill Pond has a known total drainage area of 4,000 acres then the Counry can apply the 
Minimum Standard # 19 criteria to any land bay in excess of 40 acres in size. Therefore, it would appear that this 
could affect anticipated development plans and/ or permits for Land Bays 5 and 14 and Tracts 3, 10, and 12. 



• A closed SR600 Six Mount Zion/Holly Forks public road could adversely affect the flow parrern of traffic 
intended within the Stonehouse master planned development. This could affect assumptions made during pasr 
rezoning efforts (Z-04-07 /MP-04-07) as part of the traffic impact analyses "Stonehouse Traffic Impact Analysis". 

• In addition, a closed SR600 Six Mount Zion/Holly Forks public road could generally affect the public's health, 
safety, welfare, especially during times of emergency conditions. 

Again, the County' position on this matter is as follows. 111e County is rec1ucsting that GS Stonehouse (;recn 
Land Sub LLC repair Richardson Mill Pond dam to establish proper stormwater function and to achieve adequate 
structural integrity in order for the facility to continue to serve as an impounding structur\: and a stormwater 
management/l3MP. Otherwise, the County will not approve any additional development plans or issue permits for any 
future GS Stonehouse development projects which drain to Richardson Mill Pond or are situated within the original water 
quality compliance area identified as the Development Area One area "not draining to R.M.P." as shown on the exhibit 
map in the attachments. Further, the County respectfully requests that a timeline be developed to accomplish this request 
and be provided to the County within 30 days. 

\'Ve thank you for your commitment to the Stonehouse planned unit development tn .James Citv Count1· and feel 
that this is an important matter to address as that development progresses. We look forward to re,-1ew of this 
correspon.dence and continued dialogue on this matter. Please contact me at our office at 253-6670 if vou have anv 
questions or comments. 

SJT/ sjt 
Attachments 

Engineering and Resource Protection 

cc: Allen Murphy, Development Manager (via email) 
Adam Kinsman, Assistant County Attorney (via email) 
Steven Snell, Vi\DCR Regional Dam Safety Engineer (via email) 
· Ellen-Eook; Pl.anning-(via-ema:il)----· · · ··-········-···----- · · -····· 

Amy Walker, New Kent County (~ria email) 
V emon Geddy (via email) 
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DRAWINGS Management Records 

l!l SPS496 SP-54-96 0&40100001 C DOCUMENTS & Documents LEGENDS CLUBHOUSE SP971 8/24/2009 10:42 AM Patrick Page Records Patrick Page Land ------ LandRecords 1.0 
DRAWINGS Management Records 

~ SPS801 SP-58-01 0640100001 Building Permits Documents FERNANDEZ LIFT 5-£8-01; SP2001-3 8/24/2009 10:43 AM Patrick Page Records Patrick Page Land ----- LandRecords 1.0 
Residential STATION/STONEHOUSE Management Records 

!!I SP6899 SP-68-99 0&40100001 Building Permits Documents STONEHOUSE SP-141- SP996 8/24/2009 10:44 AM Patrick Page Records Patrick Page Land ------ LandRecords 1.0 
Residential COMMERCE 97;SP-47- Management Records 

99; 

!ti SP7297 SP-72-97 0&40100001 C DOCUMENTS & Documents LEGENDS AT SP973 8/24/2009 10:42 AM Patrick Page Records Patrick Page Land ----- LandRecords 1.0 
DRAWINGS STONEHOUSE Management Records 

:!I SP7896 SP-78-96 0640100001 C DOCUMENTS & Documents STONEHOUSEPHASE SP993 8/24/2009 10:42 AM Patrick Page Records Patrick Page Land ----- LandRecords 1.0 
DRAWINGS lWO Management Records 

~ sp7996 SP-79-96 0&40100001 Site Plan Documents STONEHOUSE - SPP97-3 1/4/2011 4:32 PM Sylvia Davis Records Patrick Page Land ------ LandRecords 1.0 
SANITARY MAIN FORCE Management Records 
EXTENSION 

!"·~ SP8200 SP-82-00 0&40100001 Site Plans - Documents LaGRANGE PAAXWAY SP2002-I 8/24/2009 10:45 AM Patrick Page Records Patrick Page Land ----- LandRecords 1.0 :ti Commercial EXTENSION Management Records 

:!I SP9695 SP-96-95 0640100001 C DOCUMENTS & Documents SOLAREX SP982 8/24/2009 10:42 AM Patrick Page Records Patrick Page Land ----- L.andRecords 1.0 
DRAWINGS Management Records 

~ SUPl796 SUP--17-96 0640100001 CDOCUMENTS Documents PRIMCO PERSONAL SUP971 8/24/2009 10:40 AM Patrick Page Records Patrick Page Land ----- LandRecords 1.0 
Management Records 

:ti SUP205 SUP--2-05 0&40100001 Building Permits Documents MICHAEL VERGAKIS HW-1-05; SUP2005-1 8/24/2009 10:45 AM Patrick Page Records Patrick Page Land ----- LandRecords 1.0 
Residential Management Records 

!it1 W798 W-7-98 0&40100001 CDOCUMENTS Documents STONEHOUSE, INC. W2000-1 8/24/2009 10:40 AM Patrick Page Records Patrick Page Land ----- LandRecords 1.0 
Management Records 

• Z00112003 Z-0011-2003 0&40100001 Zoning Documents, STONEHOUSE Z-15-05;Z- Z2010-1 6/20/2011 8:12 AM Audrey Page Records Sylvia Davis ----- 11/2/2009 
Drawings, 4-07;MP-- Management 
Other Color 12-0S;MP-
Information 4-07; 

• Z00112003P Z00112003P 0&40100001 Zoning PholDs, Maps Stonehoose Z00112003 2/16/2010 2:30 PM Audrey Page Records Audrey Page ------ 2/16/2010 
and or Management 
Brochures 

!'! Z298 Z-2-98 0&40100001 C DOCUMENTS & Documents STONEHOUSE Z99-1 8/24/2009 10:42 AM Patrick Page Records Patrick Page Land ------ LandRecords 1.0 
DRAWINGS Management Records 

http://landrecs/OO 1099/Forms/ Allltems.aspx?RootF older=%2fil01099%2fil64%2fil640100001 &F olderCTID=& View=% 7b76622863%2 ... 2/3/2012 
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Gregory A. Whirley 
COMMISSIONER 

October 25, 2011 

Mr. Tom Page 
VP, General Manager 
GS Virginia 
4011 West Chase Blvd. 
Suite 175 
Raleigh, NC 27607 

COMMONWEALTH of VIRGINIA 
DEPARTMENT OF TRANSPORTATION 

RICHMOND DISTRICT 
2430 Pine Forest Drive 

COLONIAL HEIGHTS, VA 23834 
www.VOOT.Virglnia.gov 

,, 

Re: Bridge Structure 6001 on Route 600 (Holly Fork Road) over Ware Creek in New Kent County 

Dear Sir: 

This letter was originally sent to the trustees of the adjoining property as our research indicated this 
section of the dam belonged to them. From further research and our phone conversations, it has 
come to our attention that Stonehouse owns the portion of the earthen dam structure that includes the 
noted structure over the spillway for the impoundment known as Richardsonts Pond. The right of 
way for the public roadway (route 600) is, we believe, provided by a prescriptive easement. 

In accordance with the Code of Virginia the owner must maintain the substructure, i.e., all elements 
below and supporting the steel beams (see Attachment A), whereas the Virginia Department of 
Transportation (VDOT) owns and maintains the superstructure; the beams and metal decking with 
asphalt. VDOT also maintains the paved roadway crossing the dam and appurtenant guardrail. The 
Hampton Roads District of VDOT maintains the structure ( 6901) over the overflow spillway just 
south of this location in James City County. 

In accordance with federal regulations under the purview of the National Bridge Inspection 
Standards (NBIS)- 23 CFR 650(C), VDOT inspects the bridge on at least a bi-annual basis. In 
accordance with the above referenced section of the Code, we are transmitting to you a summary of 
the general condition and recommendations of the inspection team for the substructure. 

OVERALL CONDITION: Good - Timber retaining wan exhibits decay and broken members. 
Backlr.rall aAd breastwall 9f@&Gh abl:Hmeet exhieit ef8eks up to W' wide at rmrdmn locations with 
one area of spall up to 3" in diameter. Concrete spillway channel floor is deteriorated throughout. 

NOTE: Apart from the inspection, it has come to our attention that there is a breach 
in the earthen dam behind the south abutment. Evidence for this is found in the 
continual settlement and ongoing repairs of the roadway pavement behind the 
abutment. There is an area of slumping fill underneath the 

WE KEEP VIRGINIA MOVING 



Mr. Tom Page 
Page2 

guardrafl on tile soutllwest corner of tile structure. Also, at tile area behind the 
southeast retaining waU for the spHlwaylchanel floor; there is a sipitficant amount of 
water flowing out ef the dam structure, wftll sips of bank failure from the eresioo 
effects of the water. Attachment B contains Ml aerial ph&tograpll of the site and a series 
of photographs for the items noted above. With the "piping" effect of sudt breaches, it 
is a matter of lime before the dam weakens enough to waslieut, induding the roadway 
ap.proach pavement. This concern was heiptened with tropical storm Lee and the 
increased pressure and flow of the encroaching water through the dam. The stthse11uent 
cavity in the dam embankment resulted In a large veid and failed pavement. Of vital 
concern to VDOT is the possfbutty of the water induced erosion within the embankment 
encroadtlng up&n the seuth abu~nt fo&n.tfatien, 1111dermining the abutment and 
resulting in a fa.ffure of the bridge. 

RECOMMENDATIONS: 

1 . .Evaluate and repair the breach in the dam as soon as possible. 
2. Jtepair hole in southeast retainiag wall and baekfiH behind it. 
2. Seal cracks Mld separation gaps in abutments. 
3. Recast spilway/chamlel floor. 

The action plan and any pertinent drawinjS or sketches for bridge related maintenance note<I shove, 
or dam repair that witl affect the structural nature or integrity of the bri4ge, will need to be reviewed 
by the District Stntcture Mld Bridge Engineer, Mr. Gary A. Martin, P.E.~l>efore remedial work may 
commence. Bridge related mainterumce Chat requi:res an engineering design will require stamping 
and seating of the calculations and pertinent drawings or sketches by a ~ieensed professional 
engineer. 

Mr. Gary A. Martin, P.E. 
Virginia Department of Transportation - Jticlimood District 
Structure and Bridge Division 
2430 Pine Forest Drive 
Colonial Heights, Virginia 23334 

I am attaching my ln1siness card for your information and in order for you to contact me if you so 
desire. 

Attachment 

s~iL 
Thomas F. Lester, P .E. 
District Structure and Bridge Safety Inspection Program Manager 
't'irgin:ia Depa1 tmmt of Tnmsponadoo Rtdunond District 



Attachment A 
Code of Virginia 

§33.1-176. Duty of owner or occupier of dam 

Every owner or occupier of a dam shall, so far as any state 
highway passes over the same, keep such dam in good order, at 
least twelve feet wide at the top, and also keep in !JOod order 
the substructure of a bridge of like width over the pier beads, 
floodgates or any wastecut through or around the dam; provided, 
however, that when the above has been done, the superstructure of 
any such bridge shall be maintained by the commonwealth 
Transportation Commissioner. The commissiOfier shall inspect all 
such bridges and report to the owner in writing needed repairs. 
If such owner fails to comply with the provisions of this 
article, he shall be dee,med guilty of a misdemeanor and, upon 
conviction thereof, shall be fined two dollars for every such 
failure of twenty-four hours. But if a milldam is carried away or 
destroyed by flood or any other extraordinary natural cause, the 
owner or occupier thereof shall not be subject to such. fine until 
oae month after any mill, operated in whole or in part by water 
impounded by such dam, has been put into operation by such 
waterpower. 



Stonehouse James City County meeting 11/15/11 

Richardson's Mill Pond Status Update 

1. DCR - Submittal Requirements 
2. VDOT letter of 10/25/11(received11/10/11) 

a. Requires repair to Structure 6001 on the County line. 
3. Zoning process identified lack of dam certification 
4. Stonehouse Green efforts in 2007 to correct issues identified in Landmark 

report so Stonehouse Green could utilize Richardson's Mill Pond. 
5. 'Direction from James City County to address SWM/BMP requirements on

site for each tract/landbay written into rezoning. 
6. Current status of design and construction at Recreation Center, Tract 12, and 

Landbay 3. 
7. Stonehouse Green plans for SWM/BMP going forward. 
8. Stakeholders identified: 

a. Stonehouse HOA (Millpond) 
b. Stonehouse Golf Course 
c. VDOT 
d. Jam es City County 
e. New Kent County 
f. Stonehouse Green 
g. Kinney et al (New Kent County) 

9. Landowners identified: 
a. Stonehouse HOA (Millpond) 
b. Stonehouse Green 
c. Kinney et al (New Kent County) 

10. Next Steps 
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0eclaration of Covenants Log ) 

'-----------------
Covenantor(s) 

87) Legacy Grccnsprings, 
Limited Partnership 

88) McG Outlet Center 
Limited Partnership 

89) Timothy K. Johnston 

90) Busch Properties, Inc. 

Property 
Location or other 
Identifying Information 

Detention Basin located 
between Parcel F, Parcel 
G and S.R. 614 

5715 Richmond Road 
SP-107-94 

7191 Richmond Road 
Tax Map (23-2) (1-44) 

Tax Map (50-1) (1-1) 
(North Quarter) 
Kingso:iilUL~lfag 

_....... .... ,..-.;-~ 

( 

91) Stonehouse, Inc. Part of Tax Map (6-
Parcel (1-1), and Tax 

, Map (12-1) Parcel 38 -------92) Riverside Healthcare Assoc. 3400 John Tyler Highway 

93) Powhatan Enterprises, Inc. Powhatan of Williamsburg 
Secondary 

94) King of Glory Lutheran 4897 Longhill Road 
Church 

95) Donald E. Newsom 7242 Merrimac Trail 

96) James H. Neal 7151 Richmond Road 
Deed Book 684, Page I 09 

97) Busch Properties, Inc. Kingsmill Resort Center 
101-D Kingsmill.Road 

98) University Square Williamsburg Crossing 
Associates Multi-family Crossing 

104 Kings Way 

99) Oreensprings ~lantation Tax Map (46-1)(1-1) 

100) Merrimac Trail Assoc, LLC. 7346 Merrimac Trail 

101) VA Peninsula Regional 9320 Merrimac Trail 
Jail Authority 

102) W-JCC Public Schools new Rt. S High School 
3751 John Tyler Highway 

3-8-95 

3-29-95 

4-7-95 

5-19-95 

5-19-95 

6-20-95 

7-14-95 

7-21-95 

8-10-95 

8-10-95 

8-17-95 

8-25-95 

9-11-95 

9-28·95 
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Date Record Created: tiMJ!:!J 
Created By. ~c 

PROJECT llAME 
r··-·--··"··~~· .. 
Lakewood Section 2 

FACILITY LOCATIOll ffoo Lakewood Drive 

CITY-STATE 

CURREIH OWNER 

owtlER ADDRESS 

OWNER ADDRESS 2 

Williamsburg, VA 23185 

Settlers Mill Inc. 

.111 Old Colony Lane 

CITY-STATE-ZIP CODE rWiuiam~burg, VA 23185 

owtlER PHONE 

MAllH AGREEMENT \Yes 

EMERG ACTIOll PLAN !No 

Get Last BMP No J Return to Menu 

Tuesday, Oct 18, 2011 11 :01 AM 

WS_BMPNO: 

:PC:2si$K 

User: joannad Computer: SlWJARIPLEY Os: Windows NT Version: 5.1 

\\ 

\ 
' 

MAltlTENANCE PLAN 

SITE AREA acre 

LAllD USE 

:No 

14.4! 
! 

!SF Residential 
Uh'""'" ·~-· .. 

'Dry Pond 

CTRL STRUC DESC .None 

CTRL STRUC SIZE inches 

OTL T BARRI. DESC 

OTL T BARRI. SIZE inch 18 oldBMPTYP 

JCCBMP CODE l2 ~~y ED with forebay 

POllff VALUE EMERG SPILLWAY No 

DESIGN HWELEV 46.14 
•«·~ 

PERM POOL ELEV !None 

SVC DRAlll AREA acres 18 .15 2-YROUTFLOWcfs 

10-YR OUTFLOW cfs 

REC DRAWlllG 

SERVICE AREA DESCRIP Subdivision, church and roadway 

10.04! 

11.75! 

Yes 

IMPERV AREA acres 

RECVSTREAM 

CONSTR CERTIF 

'Tidal MS Powhatan Creek 

:Yes 

L.. 

EXTDET-WQ-CTRL ltio 
! 

WTR QUAL VOL acre-ft 0. 

CHAN PROT CTRL 
! 

No 
1 ';;~vn 

CHAN PROT VOL acre-ft I 0 

SWlfLOOO COllTROL Yes 

GEOTECH REPORT No 

LAST INSP DATE 

lllTERNAL RA TlllG 

MISCICOMMEllTS 

i1 112/2001_ . Inspected by I ·ii · / \it :Ji :;€/ ;f1 '¥ •.·~ .v I 
,4 

'form. Lakewood Sec 2 at 
.entrance. See SP-66-02, SP-121-
'02 and SP-111-10 for BMP & riser 
modifications Grace Covenant 
Pres Church. Also see Building 
Permit file for 100 Lakewood ·-- --



Date Record Created: 

Created By: 

WATERSHED 

BMPID NO 

PLAlllm 

TAX PARCEL 

PINNO 

CONSTRUCTION DATE 

WS_BMPNO: 

-~ 

SP-66-02 
L, . 
147301000738 
L.. 

, < u. 

PROJECT llAME :Grace Covenant Presbyterian Church 

FACILITY LOCATION '1677 Jamestown Road 

CITY-STATE 

CURREHT OWNER 

OWNER ADDRESS 

.OWNER ADDRESS 2 

Williamsburg, Va. 23188 
1 "HCCCW~M 

'Grace Covenant Presbyterian Church 

[108 Ingram Road 

I ~ 
ICITY-STATE-ZIP CODE :Williamsburg, Va. ~~185. 

OWllER PHONE 

MAINT AGREEMEIH Yes 

EMERG ACTION PLAN No 

Get Last BMP No Return to Menuj 

Tuesday, Oct 18, 2011 11:02 AM 
User: joannad Computer: STWJARIPLEY Os: Windows NT Version: 5.1 

MAIHTEllANCE PLAll Yes 

SITE AREA acre 7.26 
~~-~, 

LAND USE ~~rch 
-~" '" 

old BMPTYP Bio retention 

JCCBMP CODE 01 Bioretention 

POINT VALUE 8 

SVC DRAIN AREA acres 2.7 

SERVICE AREA DESCRIP !~rking 
.,,,,, 

IMPERV AREA acres 1.181 
,::,:,J~«~O>' 

RECV STREAM Powhatan Creek 
m""''" 

EXT DET .WQ.CTRL No 

WTR QUAL VOL acre-ft 

CHAN PROT CTRL No 
CHAN PROT VOL acre-ft 

SWlfLOOD CONTROL N~.~ 
GEOTECH REPORT 'No 

Additional Comments: 

CTRL STRUC DESC 

CTRL STRUC SIZE inches 

OTL T BARAL DESC 

OTL T BARAL SIZE inch 

+.; 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2~YR OUTFLOW cfs 

10-YROUTFLOWcfs 

REC DRAWING 

CONSTR CERTIF 

LAST INSP DATE 

INTERJIAL RATING 

MISC/COMMENTS 

Dl-7 

No 

Na 

Na 

15 

16.40' 

23.85 

Yes 

No 

812812008 Inspected by pregyohnso@ I ;&, >> t,h·I 



Frances Geissler 

From: 
Sent: 
To: 

Cc: 
Subject: 

Duszynski, Jim [JimD@greenfieldpartners.com] 
Wednesday, October 26, 2011 10:22 AM 
Frances Geissler; 'Chad.baker@vdot.virginia.gov'; 'Mike.cade@vdot.virginia.gov'; William 
Cain; 'r.carroll@vdot.virginia.gov'; 'Hgoodman3023@gmail.com'; 
'Tracy.lassiter@vdot.virginia.gov'; 'Tom.lester@vdot.virginia.gov'; 
'Reginal.patterson@vdot.virginia.gov'; 'mhrandall@cox.net'; 'Roger Schmidt'; 
'mjvenable@co.newkent.va.us'; Mike Woolson 
John Horne; Etchemendy, Mike; Bennion, David 
Re: Meeting Summary - Richardson Mill pond Oct 24, 2011 

Thank you, Fran. I believe the meeting summary accurately reflects the discussion we had on Monday, October 24th. 

Jim Duszynski 
11950 Democracy Drive 
Suite 310 
Reston, VA 20190 

Office) 703-437-8800 
Direct) 703-437-8813 
Cell) 703-987-8048 

From: Frances Geissler <FGeissler@james-city.va.us> 
Date: Wed, 26 Oct 2011 09:47:06 -0400 
To: 11 'Chad.baker@vdot.virginia.gov111 <Chad.baker@vdot.virginia.gov>, 111 Mike.cade@vdot.virginia.gov111 

<Mike.cade@vdot.virginia.gov>, William Cain <wacain@james-city.va.us>, 11 'r.carroll@vdot.virginia.gov111 

<r.carroll@vdot.virginia.gov>, Jim Duszynski <JimD@GreenfieldPartners.com>, 11 'Hgoodman3023@gmail.com"' 
<Hgoodman3023@gmail.com>, 11 'Tracy.lassiter@vdot.virginia.gov' 11 <Tracy.lassiter@vdot.virginia.gov>, 
11 'Tom.lester@vdot.virginia.gov' 11 <Tom.lester@vdot.virginia.gov>, 111 Reginal.patterson@vdot.virginia.gov 111 

<Reginal.patterson@vdot.virginia.gov>, 11 'mhrandall@cox.net 111 <mhrandall@cox.net>, 'Roger Schmidt' 
<rog11ter7@verizon.net>, 11 'mjvenable@co.newkent.va.us' 11 <mjvenable@co.newkent.va.us>, Mike Woolson 
<mwoolson@james-city.va.us> 
Cc: John Horne <jtphorne@james-city.va.us> 
Subject: Meeting Summary - Richardson Mill pond Oct 24, 2011 

1 



11-7-2008 

(06-4 }(01 -0-0001- ) ; 

0640100001 

Wednesday, Oct 26, 2011 10:56 AM 
User: joannad Computer: STWJARIPLEY Os: Windows NT Version: 5.1 



DED AC FOR 0630100005; PROPERTYJS PIECES I 1/08; DED 2.94 AC FOR 1210100048 & 
--~ ---"""'"""""-- - .. -...... __ """'""""""" """ 

49 4/2006; DED AC FOR PARCELS 1-23 & (13-1)(1-23) & (14-1)(1-46) 4/04; SEE 
. ", .. ·-,,,:· .. :_~_ ·-~~ 

EXONERATIONS & SUPPLEMENT FOR FY2004 

.. 'DNE ~ .... , 
d ~1)(1-2 IS) j,b~ Wofi U'-~J 

('. _- ~~~-~(~~~-~-OT _____ _ 

,r:~ )( ( --J j 
(l 

,,0_-~\(1-S) 

~- l) ( ( -Lf~} 

""--.l 



I was also able to find a letter from GS Stonehouse, Green Land Sub LLC as received by our Division on November 6, 
2007 during the review of rezoning case Z-04-07 which has specific commitment from this developer on the 
rehabilitation and permitting (ie. dam safety permitting). This letter is attached. They acknowledge a submittal to DCR 
dam safety and were working out some issues. This demonstrates commitment to RMP even before Hurricane Irene 
and subsequent failures in 2011. 

I am not sure of the approach from here, but I will go over it all with Adam. I would suggest the County would probably 
want to encourage a meeting between all the parties and put this information or position forth and go from there by 
mediating the situation. 

Scott J. Thomas 
Director 
Engineering and Resource Protection 

James 
City 

County 
'%<t•1w~tNIA 

101-E Mounts Bay Road 
Williamsburg, VA 23185 
P: 757-253-6605 
F: 757-259-4032 
jccegov.com 

2 



Frances Geissler 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Scott Thomas 
Wednesday, February 01, 2012 5:39 PM 
Frances Geissler; William Cain; Mike Woolson 
FYI - Richardson Mill Pond (Update) 
GSStonehouse_ 110607.pdf 

I have pretty much completed my research on just about everything I could think of relative to Stonehouse-Richardson 
Mill Pond (RMP) issue. I wanted to provide you an update. I have scheduled a meeting with Adam on Monday to go 
over all of this. I have not heard from Vernon Getty or Jim Duszynski relative to our November 15, 2011 meeting or my 
request on January 23, 2012 on what information they may have found. The Association at Stonehouse has informed us 
of whom will be our primary contact relative to any discussions. His name is Ken Kievit 757-369-2500. The HOA Board 
at Millpond at Stonehouse appointed him on Jan 25 20012 to be their liaison with the County regarding the dam issue at 
the RMP. 

I have researched through information provided by STW division (asbuilt files, courthouse search), general information 
in our office, JCC land record information (rezonings, subdivision plans, site plans), information in our office from past 
rezonings and proffer work, physical search of all active files in our office, DOC-1/M agreement information in 
conjunction with County Attorneys office, our site's project database, dedicated NOS records and records search by tax 
map. I have also looked at any other agreements I found along the way including current covenants of the Assoc. at 
Stonehouse, extrinsic structure agreements, and agreements between the Assoc. at Stonehouse (HOA) and the current 
Stonehouse Developer Green Land Sub LLC. The real estate office provided a copy of current covenants for the 
Association instrument # 970015414. 

In summary, this is what I conclude. I started with the most very earliest development phases in Stonehouse by 
Stonehouse Inc. Similar to other master planned projects, usually the first site or subdivision plan triggers comments 
about DOC-1/M agreement. We could not find a distinct DOC-1/M received for the entire project right of the gate in 
early development phases 1994-1996. There is a tons of correspondence back and forth from the Developer and County 
asking for RMP to receive credit and the County granting that request. There are numerous comments in site plan 
reviews and rezoning reviews about this. There are various DOC-1/M agreements for several development land bays 
since then in Stonehouse Development Area One (ie. Legends Golf Course, Benttree, Richardsons Mill sections, 
Fieldstone Parkway Road extension, Stonehouse Glens, Amenity H, and the Commerce Park). 

You will need to scan the following two land records to get a sense of the most compelling information about when the 
County was pressing the issue and what information was provided. Go to County land records under the parent parcel# 
0640100001 or find the following plans SP-47-97 Stonehouse Mill Pond Run Section 2 -and-SP-78-96 Stonehouse 
Clubhouse Road (Mill Pond Run) Section 1 and Stonehouse Phase 2 Clubhouse Road (now Fieldstone Parkway) to review 
this. There is also a study of RMP dated September 1996 which may have been around the time it was repaired. You 
can find these at the following link also. 

http://landrecs/001099/Forms/Allltems.aspx?RootFolder=%2f001099%2f064%2f0640100001&FolderCTID=&View=%7b 
76622863%2dD1DA%2d4BC1%2dA28F%2dOODDC53CA7E5%7d 

I believe the DOC-1/M agreement which was found for Part of Tax Map (6-4) Parcel (1-1) as obtained from Stonehouse 
Inc. March 10, 1995 would bind original developer and successors to some kind of maintenance obligation to RMP. I 
believe, but cannot confirm yet, that this l/M agreement was obtained during the review of County case no. SP-28-95 
Ware Creek Roadway, Phase I or the two SP's referenced above. I am see if our Division file for this case is still in 
Richmond records, but it may be destroyed by now given the time lapse. Most of the parent parcel for Stonehouse 
started as the (6-4)(1-1) parcel. This all in combination with commitments demonstrated throughout the entire 
Stonehouse Development process would bind Development Area One and the Legends Golf Course to some kind of 
maintenance responsibility as contributors to RMP in addition to the owners of the dam. 

1 
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GS Stonehouse 
Green Land Sub LLC 

November 6, 2007 

Mr. Scott Thomas, P.E. 
Director 
James City County Environmental Division 
101 Mounts Bay Road 
Williamsburg, Virginia 

Dear Mr. Thomas: 

[\()'/ 

We appreciate the level of attention and interest in the ongoing review of rezoning application 
Z-4-07/MP-4-07 to amend the master plan and proffers for the continued development at 
Stonehouse. James City County's proactive approach to implementing unique environmental 
management practices should lend to our development of a context sensitive community. We 
appreciate you taking the time to meet with us at your offices on November 5th. During that 
meeting we discussed the remaining environmental issues related to proffer conditions and we 
feel we now have reached agreement on how to resolve those issues in a manner that provides 
benefit for all parties involved. 

Additionally, we discussed the issues related to the current status of the dam located along Six 
Mount Zion Road at the north end of Richardson's Mill Pond. It is our understanding that 
through a negotiation process during previous development phases of the existing Stonehouse it 
was agreed that the pond could serve as a water quality Best Management Practice (BMP). 
Further, we understand through the ongoing review process the dam was identified as not being 
properly permitted through the Virginia Department of Conservation and Recreation (OCR). We 
note the review comment from the James City County Environmental Division dated May 17, 
2005 that states "evidence of the dam safety permit from the Virginia Soil and Water 
Conservation Board will be required prior to final approval and land disturbing permit issuance 
for the plan of development by the Environmental Division, unless the impounding structure is 
specifically excluded from the regulations." 

We have no intention of trying to get credit for use of the pond for stonnwater quality control. 
Our design approach will be to provide the required stormwater quantity and quality measures 
within each area as submitted for site plan review. This will include the use of a variety of BMP 
devices and techmques mcludmg the 1IDplementahon of low impact development practices where 
applicable. Further, we will provide analysis of Richardson's Mill Pond to provide an 
understanding of the stage storage relationship impacts to the total volume of water retained 
behind the dam during select storm events. 

17228 Lancaster Highway, Suite 201 C/?arlotte. Notth Carolina 28277 



. . 

We have submitted to DCR for their review a pennitting package which outlines the 
rehabilitation of the dam in order to get the structure pennitted. The only remaining item 
required is the consent of the property owner on the New Kent county side of the pond and dam. 
Our initial efforts to obtain his approval have been unsuccessful. We have also had a site visit 
with USACE and DEQ to verify delineation/identification of stream and wetland impacts and 
discuss mitigation needs. 

In the meantime, we will look to move forward with ongoing development in existing 
Stonehouse (areas west of Six Mount Zion Rd). Based upon our discussion during the meeting 
on the 5th, it is our understanding if we propose to manage stonnwater quantity and quality 
without the use of Richardson's Mill Pond as a credited BMP, your Division will review and 
approve acceptable site plans in advance of completion ofrehabilitation and permitting of the 
dam. If your recollection of the above is different from what I have described, please Jet me know 
as soon as possible .. You can reach me at 919-832-9998. 

We will continue to provide updates to you regarding our progress with the required permitting 
of the dam. 

Sincerely, ~ 

~'::: U. {) 
GS Virginia 

cc: Mr. Ross Massey, P.E., Chas. H. Sells, Inc. 
Mr. Vernon Geddy, Attorney 



Frances Geissler 

From: Pat Menichino 
Sent: 
To: 

Friday, December 02, 2011 1 :59 PM 
Frances Geissler 

Subject: FW: Richardson's Mill Pond 
Attachments: JCC Meeting agenda 11 15 11 (2).docx 

FYI 

From: Scott Thomas 
Sent: Friday, December 02, 201111:18 AM 
To: Pat Menichino 
Subject: RE: Richardson's Mill Pond 

The article in the VA Gazette on Wed. pretty much summarized it- research finding mode 

• Discussed RMP is a BMP, what it serves and how it evolved 

• Discussed their claims that as the new section of SH does not rely on RMP for WQ, they have no responsibility 
other than the ownership of the dam. We disputed that saying about a 1/3 of the drainage area to RMP pond 
comes from the new sections and big storm events from the new development would contribute 

• Asked their legal counsel, who was present, to research and provide all recorded instruments 

• Gave advice on our permit requirements for actual dam repair (at road) 

• They discussed their discussions with VA OCR dam safety 

Scott J. Thomas 
Director 
James City County 
Division of Engineering & Resource Protection 

From: Pat Menichino 
Sent: Friday, December 02, 2011 8:37 AM 
To: Scott Thomas 
Subject: RE: Richardson's Mill Pond 

Scott, 

You didn't attach the agenda. 

Can you also summarize the major points of discussion and the meeting's outcome. 

Thanks, 
Pat 

From: Scott Thomas 
Sent: Wednesday, November 30, 2011 3:38 PM 
To: Pat Menichino 
Subject: RE: Richardson's Mill Pond 

1 



Here is the meeting agenda as prepared by Jim Duszynski for the meeting we had on November 15. 

Scott J. Thomas 
Director 
James City County 
Division of Engineering & Resource Protection 

From: Pat Menichino 
Sent: Tuesday, November 29, 20111:54 PM 
To: Scott Thomas 
Subject: Richardson's Mill Pond 

Scott, 

Can you email me an update on the meeting you had with the Richardson's Mill Pond people? We 
(Stormwater) want to stay active in helping to bring about a resolution to this issue. 

Pat 

Patrick T. Menichino 
Project Manager 
Stormwater Specialist 

General Services Department 
5320 Palmer Lane, Suite 2A 
Williamsburg, VA 23188 
P: 757-259-1443 
F: 757-259-5833 
jccEgov.com 
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Frances Geissler 

From: Scott Thomas 
Sent: 
To: 

Monday, January 23, 2012 9:50 AM 
Frances Geissler 

Cc: 
Subject: 

William Cain; Mike Woolson 
RE: Holly Forks Rd 

We made it clear at the meeting November 15 that water quality and ability to handle larger storms need to be 
separated. We cited drainage area that their part of the development contributed to RMP and that the dam 
embankment/spillway needed to safely pass the flows. 

Scott J. Thomas 
Director 
James City County 
Division of Engineering & Resource Protection 

From: Frances Geissler 
Sent: Monday, January 23, 2012 8:48 AM 
To: Scott Thomas 
Cc: John Horne; Pat Menichino 
Subject: FW: Holly Forks Rd 

Scott: We need to talk about this - I left you a voice mail on Friday ... Jim Duszynski was very clear at the Ware Cr 
Steering Committee meeting Thursday that he did not feel he had any immediate work to do on RMP since the current 
capacity of the pond 'probably meets' the treatment need- per ERP engineers. That isn't the standard, as you know
the facility needs to be structurally sound and in good operating order. We usually take that to mean that the facility is 
structurally and operationally consistent with the approved as-built drawings. In this case we'll settle for structurally 
sound with the approved normal pool elevation - per the approved plan. 

If you all believe that the pond as it is currently operating meets the stormwater design need, then your division will 
need to send us documentation of that termination. The determination will need to have sufficient engineering 
calculation and guidance for us to ensure the operation is adequate. 

Regardless of the final pool elevation, the outfalls need to be stabilized. There is no way around that as long as this 
structure is a BMP. 

We need to get this resolved quickly so the County can be on the same page. 

THANKS 

From: John Horne 
Sent: Monday, January 23, 2012 8:00 AM 
To: Robert Middaugh 
Cc: Frances Geissler 
Subject: RE: Holly Forks Rd 

I think this might be what we call Six Mount Zion Road that goes over the dam at Richardson Mill Pond. It does serve the 
Stonehouse Subdivision area. The dam and road were damaged during Irene. Fran's division is leading our efforts and 
I'll have her update both of us. 

1 



From: Robert Middaugh 
Sent: Monday, January 23, 2012 7:26 AM 
To: John Horne 
Subject: Fwd: Holly Forks Rd 

Is this up in Stonehouse subdiv? 

Sent from my iPhone 

Begin forwarded message: 

From: George Williams <gpwlOOl@aol.com> 
Date: January 22, 2012 8:06:37 PM EST 
To: JCC Board <JCCBoard@james-city.va.us> 
Subject: Holly Forks Rd 

Mr. Kennedy, can you tell me please the current standing of the Holly Forks Rd repairs? I 
understand FEMA gave the state the funds to repair any and all roadway damages due to the past 
years storms. Did the County apply for these funds, did VDOT, and if ether did, when will the 
work start? The funding won't last forever and with the county and VDOT struggling in funding, 
we shouldn't let this opportunity pass. 

George P Williams I Crystal Glass Cleaning & Exteriors 
(757)784-1350c 

2 
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Covenantor(s) 

87) Legacy Greensprings, 
Limited Partnership 

88) McG Outlet Center 
Limited Partnership 

89) Timothy K. Johnston 

90) Busch Properties, Inc. 

Stonehouse, Inc. 

92) Riverside Healthcare Assoc. 

93) Powhatan Enterprises, Inc. 

94) King of Glory Lutheran 
Church 

95) Donald E. Newsom 

96) James H. Neal 

97) Busch Properties, Inc. 

98) University Square 
Associates 

99) Greensprings ~lantation 

100) Merrimac Trail Assoc, LLC. 

101) VA Peninsula Regional 
Jail Authority 

102) W-JCC Public Schools 

Property 
Location or other 
Identifying Information 

Detention Basin located 
between Parcel F, Parcel 
G and S.R. 614 

5715 Richmond Road 
SP-107-94 

7191 Richmond Road 
Tax Map (23-2) (1-44) 

Part of Tax Map (6-4) 
Parcel (1-l), and Tax 
Map (12-1) Parcel 38 

3400 John Tyler Highway 

Powhatan of Williamsburg 
Secondary 

4897 Longhill Road 

7242 Merrimac Trail 

7151 Richmond Road 
Deed Book 684, Page 109 

Kingsmill Resort Center 
101-D Kingsmill Road 

Williamsburg Crossing 
Multi-family Crossing 
104 Kings Way 

Tax Map (46-1)(1-1) 

7346 Merrimac Trail 

9320 Merrimac Trail 

new Rt. 5 High School 
3751 John Tyler Highway 

3-8-95 

3-29-95 

4-7-95 

4-19-95 

4-19-95 

5-19-95 

5-19-95 

6-20-95 

7-14-95 

7-21-95 

8-10-95 

8-10-95 

8-17-95 

8-25-95 

9-11-95 

9-28-95 



LANDMARK 
May 9, 2006 

Darryl Cook, P .E. 
James City County 
101 Mounts Bay Road 
Williamsburg, VA 23187 

Re: Task 6 - Stonehouse Development Area One, Overall Chesapeake Bay Preservation 
Ordinance Compliance Audit 

Dear Darryl, 

Attached are 4 copies of the Task 6 report. One full size color figure is included. Our responses 
to your comments of April 7, 2006, are provided below. Our responses address only Task 6. 
Comments for Stonehouse Development Area Two are being submitted separately. 

1. Area One Audit. Pursuant to previous comment# 14, an audit of Development Area One 
was provided. This audit is entitled "Task 6, Stonehouse Development Area One, 
Overall Chesapeake Bay Preservation Ordinance Complian~e Audit, May 2005". The 
purpose of the audit is to ensure those previous water quality assumptions in 
Development Area One are still valid and if Richardson Mill Pond is providing an 
acceptable level of service as previously intended and agreed to. The following are 
comments on the May 2005 audit report: 

a. In paragraph one, scope of services Page 1, the County did not retain LandMark 
Design Group to perform the audit. The County, through comments on the 
rezoning and master stormwater management plan, requested that this audit be 
performed. 

Sentence revised as requested. 

b. Richardson Mill Pond (RMP) was previously approved as an 8-point BMP, it 
cannot receive credit as a 10-point BMP unless upgraded with features consistent 
with a 10-point BMP (ie. forebay, benches, buffer, side slopes, extended 
detention pool, etc.). 

\ 

RMP changed to an 8-point BMP. 

In Task 2 on Page 2, the narrative states that it can be concluded that RMP 
provides the WQV required for a 10-point wet ED pond. In order to meet the 
requirements of a 10-point wet ED pond, it must be demonstrated that required 
storage volume is in both the normal (permanent) pool and the extended 
detention dry volume. Usually this is split I inch per impervious acre in the 
permanent pool and 1 inch per impervious acre in the extended detention pool. 
Although the normal pool may have enough volume to meet water quality 
requirements by itself, this would not meet our current 10-point BMP criteria. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 

4029 Iron bound Road, Suite 100, Williamsburg, VA 23188 (7571 253-2975 FAX: (7571 229-0049 lmdg@landmarkdg.com 
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Darryl Cook, P .E. 
Jam es City County 

May9, 2006 
Page2 

d. The Development Area One stormwater management facilities (ie. WC 037 
through WC 043) cannot receive credit as 4-point BMPs. Although evaluated 
based on 1 inch per impervious acre (or in some cases 24 hour detention of the I -
inch rainfall applied to the drainage area), these basins were not specifically 
approved nor designed as water quality BMPs only quantity control facilities. 
Throughout review of Development Area One water quality compliance was 
based on RMP, not specific stormwater management facilities within Stonehouse 
unit phases. 

WC037 through WC043 changed to 4-point BMP's. 

e. It is unclear if Development Area One met intended NOS acreages pledged per 
compliance agreements in 199511997. Based on a letter dated January 27, 1997, 
it appears that 0.231 acres on natural open space was necessary to be dedicated 
for each gross area developed within the Stonehouse Development Area One. 

Separate issued to· be discussed with Owner. 

2. BMP Worksheet. The following comments pertain the BMP Worksheet as provided in 
the audit report for Stonehouse Development Area One. 

a. The worksheet shows 1838 acres as used in the denominator for 10-point 
compliance purposes. This is based on a total area of the site (2473 acres) less 
RP A/RP A buffer outside RMP drainage area ( 163. 7 acres) less RP A inside RMP 
drainage area (251.2 acres) less a subtraction ofUNOS (220.7). Although NOS 
areas not draining to BMPs can be taken out of the total site area, the RP A inside 
RMP drainage area and UNOS cannot. Revise the denominator in the BMP 
worksheet accordingly. · 

Denominator revised as requested. 

As indicated above, RMP cannot receive 10-point credit for onsite or offsite 
credit unless upgraded accordingly. Therefore, it must be analyzed in the 
worksheet as an 8-point BMP consistent with previous approvals. 

RMP changed to an 8-point BMP. 

c. As indicated above, BMPs WC 037 through WC 043 cannot receive 4-point 
credit as those facilities were not specifically designed or approved as 4-point 
BMPs. In order to take BMP credit, appropriate features and design criteria 
(upgrades) would need to be met. 

WC03 7 through WC043 changed to 4-point BMP's. 

L~NDM~RK 



Darryl Cook, P .E. 
James City County 

May9, 2006 
Page3 

d. Provide a map (exhibit) which shows those areas which took credit in the BMP 
worksheet using the 0.10 points per 1 percent site area method (414.9 acres) and 
the 0.15 points per 1 percent site area method (220.7 acres). 

Exhibit attached. 

e. No north arrow or scale was provided on the Area One-Land Use Map. 

North arrow and scale added to Land Use Map. 

Best regards, 

The Landmark Design Group, Inc. 

Rosanne T. Marr, P.E. 
Senior Associate 

RTM/mjh 

File: 2002261-508.06 

L~ND11ARK 
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May8, 2006 

Darryl Cook, P .E. 
James City County 
101 Mounts Bay Road 
Williamsburg, VA 2318 7 

LANDMARK 
- RECEIVED 

MAY 1 2 2006 

ENVIRONr!,ENTAL 
----__:Dn:1s»')~J 

-~·- ......... __ ·~ .... _____ _ 
Re: Stonehouse Development Area 2, Master Stormwater Management Plan, County Plan No. 
S\Vl\l-03-05 

Dear Darryl, 

Attached are 10 sets of revised plans. Our responses to your comments of April 7, 2006, are provided 
below. Our responses address only the Development Area Two Master Stormwater Plan. Task 6 -
Stonehouse Development Area One is being submitted separately. 

Our comment responses are based in part on the previous agreement with James City County staff 
regarding the stormwater requirements for Stonehouse Development Areas One and Two as described in 
the attached letter dated May 3, 1995, and letter dated June 27, 1995, from James City County staff 
agreeing to the specified requirements. 

Based on the previous Master Plan of Development, Richardson's Mill Pond is to serve as the Stormwater 
BMP for both quality and quantity for all of Development Area One which includes all of the Stonehouse 
project west of France Swamp. The current revised Master Plan of Development for Stonehouse redefines 
parts of Development Area One as being within Development Area Two. However, this does not affect 
the stormwater management requirements for these areas (Development Areas Ila, Ilb and Ile), which will 
still be served by the Richardson's Mill Pond regional BMP. 

During subsequent meetings with James City County staff, Landmark Design Group agreed to modify the 
original agreement as follows: 

Development Area Ila 

Development Area Ilb 

Development Area Ile 

Stormwater quality provided by Richardson's Mill Pond. tormwater 
quan lty on y s to be provi e on a an ay y and bay basis. 
These BMP's are not required to achieve 10 points. 

General stormwater quality provided by Richardson's Mill Pond. 
1 10na on-s1 e stormwater quality to be provide w ere easible. 

Stonnwater quantity only BMPs to be provided on a land bay by land bay 
basis. These BMP's are not required to achieve 10 points. 

Full quality and quantity 10 point BMPs to be provided on a land bay by 
land bay basis. 

In addition, it was agreed that for Development Area Ilb the determination of feasibility of any additional 
on-site stormwater quality to be provided is at the sole discretion of the Owner's development engineer 
who may consider economic factors, existing site constraints, aesthetics, and any other factors deemed 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 
4029 lronbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@landmarkdg.com 
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Darryl Cook, P .E. 
James City County 

May9, 2006 
Page2 

appropriate, with the understanding that every effort will be made to provide the maximum quality 
treatment possible within this development area. 

ENVIRONMENTAL: 
April 7, 2006 

The following comments pertain to a single sheet 1 inch = 600 ft. scale overall master stormwater 
management plan drawing as revised on January 18, 2006, and a supplemental report entitled "Task 6 -
Stonehouse Development Area One, Overall Chesapeake Bay Preservation Ordinance, Compliance 
Audit" dated May 2005. Both were provided for the Development Area Two master stormwater 
management plan. Both were received by the Environmental Division on January 19, 2006. 

General: 

1. Label US Route 60 Richmond Road (near the Stonehouse Commerce Park) and Bird Swamp on 
the MSWP. 

Actually Route 30. 

2. General Note# 7 is incorrect. FEMA FIRM map panel 1 OB shows Special Flood Hazard Area 
(SFHA) Zone A, Zone AE and Zone X in addition to regular Zone X (area outside the 500-year 
floodplain) within Development Area Two. 

Corrected. 

Chesapeake Bav Preservation: 

3. Response to previous comment# 8 is noted; however, it appears many of the proposed master 
planned structural BMP locations will be situated within RP A/RP A buffer area. This includes 24, 
29, 32A and 32B. This may require a water quality impact assessment and administrative or 
Chesapeake Bay Board approval. (Also, the BMPs in the east part of the Development Area Two 
are situated in areas in which no designation is given, ie. wetlands, natural open space, RP As, 
etc.). 

BMP's have been relocated to outside RP A buffer area. 

4. A legend and linework was provided to address previous comment # 6 (RP A limits). It is very 
difficult to differentiate the linework and line types for "approximate RP A" and "agreed RP A". 
For example the heavy dashed line type for "approximate RP A" closely resembles land bay 
delineators and in many cases the "approximate RP A" is shown with a heavy solid line rather than 
the dashed linetype in the legend. Also, there are many areas where a small dashed linetype 
(resembling "agreed RP A") was used with a heavy, solid line type which does not match anything 
in the legend. See the proposed school site as an example. Also, in the east part of Development 
Area 2, it is very difficult to determine the linework features. For example, in Land Bay 42 near 
BMP # 42b, it is unclear if the linework is wetlands, steep slopes, RP A, RP A buffer or dedicated 
NOS. The solid linework in the east Land Bays 40, 41, 42, 44, 45, etc. is not on the sheet legend. 

LANDl\!lARK 



Date: 

To: 

From: 

Subject: 

l\'l E ~l 0 R A N D U ~I 

April 8. 2004 

Karen Drak"e. Semor Planner 

Scott J. Thomas, Senior Engineer 
Env\ronrnental Di vision 

f/f 

Guidance for Stormwater Management (.\ifaster) P!an 
Stonehouse Development Area 2 

Pursuant to language tn Proffer;:;:. lO(b), as rev1ewed under the revised proffers and master plan in County 
Plan No. Z-11-031'.\ilP- l l -03. pnor to final approval by [he County of any sire or subdiviswn plan for 
development of any portion of the property within Development Area 2. the ovmer shall submit to the 
County Environmemal 01v\s1on director a stormwater managemenr (master) plan [Of review and approval 
in accordance with then current County Code. The proffer specifically excludes subdivision plans for 
Stonehouse Glen biemg part of the O<:!vdopment . .lJ'ea ?. sronnwater master plan. These sections are 
generally understood to be defined as Land Bay 2 l and ?.?. and plans of development assigned County 
subdivision p-lan numbiers S-98-03 (Glen Sectton l) and S-l l 6-03 (Glen Section 2 ). 

The purpose of this memorandum 1s to provide advance gwdance on two speci fie l[ems that will be 
expected to be addressed as part of the srormwater master plan for Development . .\rea 2. This is in 
addition to that normally expected in a standard storm water mastef plan as prepared for a planned 
development community. These two additional items area: 

l) Development Area 2 Compliance with the I 0-point System. 
2) Assessment of Water Quality Compliance using Richardson Mill Pond 

Development Area l Compliance with the I 0-point svstem 

ln order to ensure ongoing compliance of the overall project with the l 0-point system, it will need to be 
shown that O<:!velopment Area 2 will meet the l 0-pomt cnteria as established by the Chesapeake Bay 
Preservation ordinance and the County BMP manual. Compliance of Development Area 2 as a whole will 
need to be demonstrated pnor to or with the first plan of development for Development Area 2. This does 
not include thar as outlined above for Stonehouse Glen Section l and Section 2. 

Assessment of ~Vater Oua.litv Compliance usin!{ Richardson Mill Pond 

Past development sections of Stonehouse, mainly Development Area One, has occurred under the 
assumption that Richardson Mill Pond is providing ::in acceptable level of water quality control from a 
master plan perspective. Although this. assumption may continue for the balance of Development Area 
One and the portion of Development Area 2 that drains to the pond. the stormwater master plan for 
Development Area 2 needs to provide a component that confirms if Richardson Mill Pond is providing an 
acceptable level of quality control as previously a:Ssumed. 



<f? 

/ /· .. · 
/this w1H include an assessnient o.f the oond tt~lf as well as unland narura! wettcmcka..'ldstreams which ' . . 
convey smrmwater from the developmem sections. to the wacer qualtry BMP (ie. Ef..rd Swan1p). 

R:eference ts made to the foJlo""ing nvo correspondence len:ers (attached}. One is a letter from Langley and 
McDonald. PC. dated-Mav lrd l ·econd 1s res nseiaoor v l e Count'.£ Engineer dated 
June 27u. l995. fu thecortesf>Ondeoc.::. tt was requested that Richardson Nhll Pond be accepted as the 
9l'vlP to.achieve wares: quality compltance under the Chesapeake Bay ?reservation ordina."\ce for 
Development Area One. However. ve opment Area e 1s etme y narrative an maps as all of the 
Phase £ a.-ea tone, ous.e plus port1on5 of Phase CT and commercial development areas of Phases ITI 
through V. Thcrefore, Deve~!opment Area One as. defined tn the request and subsequent approval is 
common ""1th the we~ portion of Development A.rea 2 which drams to Richards.on Ntill Pond. [f 

Richardson Mill Pond is.to.be included many part of the stormwater master plan for any part of 
Development Area 2 (excluding S.tonehouse Glen) then this assessmem \"ill ne.::d to be performed. 

Hopefully, this will provide some c\arit1canon to what our Division expects for the stormwater 
ma"lagemem (master) plan submission for Development Area 2 under Proffer# lO(b). 

Attachments 

cc: Darryl Cook, Director Envuonmemal Division 
Bill Cain, Civil Engineer Envlronmental Division 
\Vayland Bass. County Engrneer 
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DEPARTf;fENT OF DEVEL0,0 MENT MANAGEMENT 
P 0. Box 8?84 
Williamsburg, Virginia 23187-8784 

County Go·. 3rnment Center, 101-=: /'.founts Bay Road 

June 27, 1995 

Ms. Vaughn &. Rinner, Principal 
Langley and McDonald 

_ 5544 Greenwich Road 
Virginia Beach, VA 23462 

Dear Ms. Rinner: 

We agree that conservation eas.ements can be deeded to the County incrementally as 
maj.or sections are devetoped. This is how we handle these easements in similar 
developments. at other locations in the County. The conservation areas shown on the 
Stonehouse Master Plan will serve as the natural open space/conservation easement 
plan to guide both the County and the developer during the development process. 

~ ayland N. Bass. 
County. Engineer 

WNB/sf 

cc: Darryl E. Cook 



~============ 
ngiey and McDonaid. PC. 

Mr. Wayland N. Bass 
Councy Engineer 
Departmerlt of Developmem Management 
P.O. box 8784 
WiHiamsburg, VA 23187-8784 

Dear Mr. Bas.s: 

May 1, l995 

. \.. -

G~O~E E. t...aNGt:V 
.:Jl".s~.ll't 

.. .lCSE?'!-1 'AcOCNALO 
: 'l06- l ge:z. 

Re: Stonehouse Chesapeake Bay Preservation 
Ordinance Corapliance 

This. letter is written as a review of our discussion of May 2, 1995. That discussion focussed 

on the Chesapeake Bav Ordinance compliance for Stonehouse. Our specific focus was the involvement 

of Richard's Mill Pond as a major BMP facility. Essentially, we are proposing that Richardson's Mill 

Pond be accepted as the BMP facility for water quality purposes under the Chesapeake Bay 

Preservation Ordinance. lt is proposed that Richardson's Mill Pond serve this function for an area 

shown on the accompanying drawing as Development Area One. Development Area One includes all 

of the Phase I area of Stonehouse plus portions of Phase II and commercial development areas of 

Phases. IU-V. The drawing also shows the areas of Development Area One from which runoff flows 

to. Richardson's Mill Pond and the areas that do not flow to Richardson's Mill Pond. 

Accompanying this letter is a development summary of Stonehouse Development Area One 

showing land use areas and densities along with assumed ~mpervious areas. The tabulations key to the 

parcet numbers shown on the Mas.cer Plan. The first tabulation is as summary of the entire area; the 

following two pages summarize the areas flowing to Richardson's Mill Pond and the areas that do not. 

The buffer areas. included on these computations are areas of 25 % plus slopes and wetland areas that 

would have been included in the reservoir had the reservoir been constructed. As you can see from 

the accompanying cakulations, the overall impervious rate is determined to be 18 3. The impervious 

rate is significant because it is the determining factor in storage volume required to meet certain BMP 

point designations. . 

..... ,.. O<'~c; 
)544 Greenwich Road 
·t·r-;1n1.t 8eacn. VA ?J.162 
ti· ·1 413-2000 

(..\,( '8041 .;y/., '.J 

201 Packets Court 
"N•ll•amsou<q. VA 2J18S 

(80-1) 2s.: '')75 
; ' :. (804) 22~·1.').lg. 
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r:::~yland N Bass. 
Coumy E11gineei: 
Oepaitment oi Developmem Manag_ement 
P.O. box &7&4 
Williamsburg, VA 

May 3. l995 

Page 2 

include the three steu lO poinc s stem worksheer and ca1culati:ons of volume and storage for 

( R:ichards.on's Mill Po~The 10 point system worksheets indicate that a total of 10 points are derived 
considering that approximately 144 acres drain through already accepted l l point BMP's before they 

actually dr<rin into Richardson's Mill Pond. You will note that based on our discussions, no series 

computations have been utilized. The areas draining to these 11 point BMPs are assigned only the l l 

points. and no credit is taken for the series impact of additional treatmeru in Richardson's Mill Pond. 

The remaining acr~ge of 1.604 acres within Stonehouse that drains to Richardson's Mill Pond is 

shown as. being tr~ted by an 8 point BMP (Richardson's Mill Pond). 

The available storage volume of 5, 662, 800 cubic feet in Richardson· s Mill Pond is shown on 
the accompanying calculations. Assuming 20% impervious surface levels in Stonehouse, which is in 

excess of that anticipated, and 5 % impervious for areas outside of Stonehouse which also drain to the 

pond, the calculations show that the volume of the pond is actually in excess of that required for a 9 

point BMP. As we discussed in our May 2 meeting, the areas outside Stonehouse, some of which 
are in New Kent County, actually haven virtually no impervious surface on them. 

Our conclusion in going through these calculations is that Richardson's Mill Pond provides a 

BMP that is. adequate to serve the Chesapeake Bay requirements of all of Development Area One. 

There would be no need for additional water quality BMPs in this area.' Ct is recognized that water 

quantity (flow attenuation) BMPs will be required. These will be addressed in the development plans 
as the~ are produced. 

We also dis.cussed Stonehouse's concern with encumbering land with natural open space 

ea~ments in the early stages of the development. James City County's computational system does not 
require structural &MPs until an impervious rate of over 10% occurs. ft can be seen from the 

accompanying calculations and the acreage of buffer area that substantial development can occur prior 

--·-----. ----· ····-·· ------



Coumy Engineer 
~mem of Developmenc Management 
p·.o. box 8784 
Williamsburg, VA 

May 3, 199-:i 

Page 3 

tG reaching an impervious rate of 103 in Developmenc Area One. We are requesting that no open 

space easements be required until an impervious rate in excess of 10% is achieved in Development 

Area One. At that time, ~tonehouse would expect to provide required open space easements for areas 

that have been developed to that point. These open space easements would be of an acreage necessary 

to meet the 10 point requirements of land developed to the point where such easements are required, 

that being the time when an impervious rate over 10% occurs. 

We pfan to provide a running account of the impervious rate with the submittal of each 

development plan within Development Area One. That impervious rate would be based upon the total 

area oJ Development Area One. [t is shown in the 10 point system worksheet that a total of 984 acres 

of undisturbed natural open space would be necessary to achieve the lO points over the total. of 2,426 

acres if the BMP credit for Richardson's Mill Pond were only 8 points. In actuality, the BMP credit 

for the pond will be greater than this. Net developable area within Development Area One is 1,347 

acres. With our conservative 8 point BMP calculations, for every acre of development within 

Development Area One an area of . 7 acres. undisturbed natural open space is required. At such time 

as the !0% impervious race occurs, we would expect to calculate the acreage of open easement 

required by a ratio of net developable area to required open space according to 10 point calculations 

reflecting impervious surface and agreed-upon Richardson's Mill Pond BMP point values. 

Please review this letter and the accompanying drawing and calculations. We would appreciate 

your approval of our two requests which are again stated as follows: 

I. That Richardson's Mill Pond be accepted as the Chesapeake Bay BMP for all of Development 

Area One, based upon the accompanying calculations. 

2. That recordation of undisturbed natural space easements be delayed until such time as an 

impervious rate of 10% is achieved in Development Area One. At that time, open space 
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easements would be required based upon an established ratio for all areas developed to the 

point of reaching a 10% impervious rate, and for additional development as it occurs. 

The time which you and Darryl spent in reviewing this with us on May 2 and the additional 

rime which we know will be required to review this transmittal is very much appreciated. We believe 

that this presents a very realistic and practical approach to water quality planning for the Stonehouse 

deveiopment. and your efforts in working with Stonehouse Inc. are appreciated. 

NHMJVBRJamh 
Enclosures 
cc: Jim Franklin w/enclosures 

Very, truly yours, 

Rinner 
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RESOLlJIIO:S 

CASE NO. Sl'P-7-94 STO:"JEHOUSE INC 

\.\'HEREAS. the Board of Supervisors of James City County has adopted hy ordinance specific land uses 
that shall be subjected to a special use permit process: and 

WHEREAS, the applicant has applied for a special use pennit to develop land in the RP. Reservoir 
Protection Overlay DistricL a portion of the Stonehouse, lnc., planned community project 
zoned Planned Unit DevelopmenL Commercial. on property identified as Parcel 11-1) on 
James City County Real Estate Tax Map No.< 6-4). 

NOW, THEREFORE, BE IT RESOLVED that the Board of Supervisors ol James City County, Virginia, 
does hereby approve the issuance of Special Use i'ermit No. SUP-7-94 as Jescribed herein 
wich the following conditions: 

2. 

3. 

An Inspection/Maintenance Agreement as approved by the County Attorney shall be 
executed for the entire project prior to final approval of the first site or suhdivision plan 
containing impervious surface. 

All BMP facilities will be either infiltration trenches or wet pond facilities. These 
structures shall be designed as eicher design 7 wet ponds or design 8 infiltration trenches 
in acrordance wich the James City County Chesapeake Bay 3-Step Evaluation Procedure 
or other procedure adopted pursuant to the Chesapeake Bay Preservation Regulations. 
Both of these facilities are 9-poim BMPs that a•e designed to remove 50 percent of the 
phosphorous loads. 

Each section of the Stonehouse project will meet the I 0-point criteria as required under the 
Chesapeake Bay Preservation Regulations. or other procedure adopted pursuant to those 
regulations. 

4. Soils tests shall be provided to the Division of Code Compliance for any infiltration BMP 
prior to final site plan approval to verify the suitability of the soils fort the infiltration of 
water. Construction of any infiltration BlVIPs shall be delayed Wltil disr.urbed areas 
draining to the trenches are stabilized. This shall be noted on the approved development 
plans. 

5. If the water quality monitoring program reveals that the stonnwater management plan 
developed is not achieving the assumed level of pollutant control, additional stormwater 
control measures can be required by James City County for future site or subdivision plans 
in the Stonehouse project. 
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I' 11 

I 1 """'r----··-...-,__ ___ _ :i~' 
i1~ 
I : Clerk to the Board 
,, 

SUPERVISOR VOTE 

MAGOON ABSTAIN 
EDWARDS AYE 
TAYLOR AYE 
SISK AYE 
DEPUE AYE 

i' 
I Adopted by the Board of Supervisors of James City County, Virginia, this 6th day of June, 

1994. 
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General Services - Storm.water Division 

MEMORANDUM 

DATE: October 24, 2011 

TO: Distribution List 

FROM: Fran Geissler 

RE: Richardson Mill Pond Site Visit Meeting Summary 

Richardson Mill Pond (JCC BMP Number WC059) is a stormwater management facility serving 
the Stonehouse Development Areas I and II (a, b, & c). The James City County-New Kent 
County border runs through the center and western branches of the pond. Two spillways serve 
the pond: the northern one located half in New Kent County and half in James City and the 
southern spillway, located completely in James City. At this time, the southern wing wall of the 
northern spillway is experiencing severe piping which has eroded the subgrade and is threatening 
the integrity of the bridge decking. The southern wing wall of the southern spillway is also · 
experiencing piping but the erosion has not reached the point of damaging the bridge or roadway. 
Erosion at the northern spillway has damaged the roadway such that it is no longer safe for 
vehicular traffic and State Route 600, Six Mount Zion Road, which runs along the top of the Mill 
Pond dam has been closed to traffic since Hurricane Irene, September 2 & 3, 2011. 

After introductions, Mr. Jim Duszynski, Managing Director, Greenfield Partners, newly 
representing the developer and owner of the pond, raised concerns regarding the long-term 
liability of maintaining the dam, particularly since there is a public asset running across the top 
of the impoundment. He asked whether there are any opportunities for cost sharing the repair. 
He also asked how committed the state agency and local governments are to keeping the 
roadway open. 

1 

• The Virginia Department of Transportation (VDOT) stated that they have no 
responsibility to maintain the dam and no interest in opening the roadway without 
adequate repair. VDOT is responsible for the 30-foot wide pavement and the bridge 
decking for the two spillways. Once the dam owner repairs the piping, VDOT will repair 
the roadway and decking (if needed). Until then the road will remain closed. 

• James City County Stormwater Division stated that the County's interest is focused on 
maintaining the integrity of the stormwater management facility and implementing the 



agreements worked out during the plan review phase of the development. When a 

facility is not in sound operating condition, the owner is responsible for maintenance. 
There has been no indication to Stormwater Division staff that the County's interest 

extends to maintaining either the roadway or the impoundment. 

• New Kent County staff stated that their interest extended to ensuring that any work, 
beyond that needed for maintenance, on the New Kent County portion is in accordance 
with County ordinances and regulations. Staff had not been provided with direction 
regarding opening the roadway. 

• The Virginia Department of Conservation and Recreation (VDCR) regulates 
impoundments of certain sizes and they have specific requirements for such facilities. 
Mr. Steve Snell, PE, VDCR Dam Safety Engineer was unable to attend the meeting. Mr. 
Duszynski will contact Mr. Snell directly. 

The discussion then moved to any local permitting needed to complete the repairs. Both 
Counties and VDOT were clear that a repair in-kind would not require any local permits. Should 
the owner, after consulting with engineering expertise, determine that an upgrade to the 

impoundment would be necessary, James City County would expect the owner to submit a site 
plan and go through the normal development review process, including permits and required 

record drawings. Similarly, if upgrades were planned on the New Kent County side of the 
northern spillway, New Kent County would expect the owner to go through their development 
review process and secure any needed permits. Since VDOT only owns the roadway pavement, 
no land use permits would be required from VDOT for any work on the impoundment. 

In conclusion, Mr. Duszynski stated that he will secure estimates from geotechnical consultants 
regarding repairs. He will also be contacting the elected officials in each County to discuss 
future shared maintenance responsibilities. 

Going forward, agency contacts are (contact information attached): 

• VDOT - Rossie Carroll 

• James City County Stormwater Division - Pat Menichino 

• James City County Engineering & Resource Protection Division - Bill Cain 

• Stonehouse I HOA - Howard Goodman 

2 
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Meeting Participants Contact Information 
NAME ORGANIZATION EMAIL PHONE 

Chad Baker Ashland VDOT Chad.baker@vdot.virginia.gov 804-640-2862 

Mike Cade Ashland VDOT Mike.cade@vdot.virginia.gov 804-752-5524 

Bill Cain 
JCC Engineering & Resource 

Protection 
wacain@james-city.va.us 757-253-6702 

Rossie Carroll WBGVDOT r.carroll@vdot.virginia.gov 757-253-5140 

Jim Duszynski Stonehouse Green jimd@greenfield1::1artners.com 703-43 7-8813 

Fran Geissler JCC Stormwater fgeissler@james-city.va.us 757-259-1440 

Howard Goodman Stonehouse HOA G&M Hgoodman3023@gmail.com -
Tracy Lassiter WBGVDOT Tracy.lassiter@vdot.virginia.gov 757-253-4611 

Tom Lester VDOT Bridge - RIC District Tom.lester@vdot.virginia.gov 804-796-4421 

Reggie Patterson Ashland VDOT Reginal.[!atterson@vdot.virginia.gov -
Mike Randall Stonehouse HOA G&M mhrandall@cox.net 757-566-3405 

Roger Schmidt Stonehouse HOA G&M Rogllter7@verizon.net 757-566-7660 

Matt Venable 
New Kent County 

mjvenable@co.newkent.va.us 804-966-8542 
Environmental 

Mike Woolson 
JCC Engineering & Resource 

mwoolson@james-city.va.us 757-253-6670 
Protection 
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James City County - Stormwater Division 
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CAPl1AL, L.LC, SIX HUNDRED NORTH, -LC, FAlR\IQNT 1Nl/t:STMENT, LLC, 
MOUNT < .• AUREL, tLC, STGN£MO\JSE GLEN. LLC, FIS.:l..DSTONL 1N\IE:STM£NT, 
LLC, TYMl\R Cl\PlfAL, UC, CIMARRON CAPITAL, l<.C AND JTL STON£WLt 
JOlNf V£NTURf, LLC TO GS STONEHOJst :;f!HN LAND sue. UC SY JETO 
DAJEO 10/31/Ql; .ANO RLCOODl:O IN THE OHlCf Of THE CLERK 
CtRCUll COURT OF T"IE: COUlflY Of ~AMI:.$ CITY AS INSTRUM[Nt 
060027006 

TH[ SUIIDIVlSION OF LAND SHOl\N ON THIS Pl Al AND KNOWN AS 
'80!JNDAR¥ UN€ ADJUSTMENT or GS STO!\ltHOUSE CRftN Li\!\ID 
W8 tS WHH THE: FR[[ CONSOJ1 AND IN ACCO!Uli\!\ICE 'll!TH 
tHE Of THE vNDERSIGNEI} OW!>IL!lS, PROPRIETORS, 
AND /CR mus n:.'ES. 

GS SlONEHOCSE GREEN LANO sva. ;_:_C 

BY:__0J__e. Pt·~------------ Cfft$/~~----
-- SIGNATURE ~9- ~/ft 

"'""'rnVls1uN tS AP?RD\l'EO BY TiiE LINOERSIGNED iN ACC~OANCE 
REOOLATIONS A.ND MAY Sf ADl>.liHl:O TO 

NOTES: 
1. THIS l'ROPEIHY '5 JAMLS CITY COUNl'f iAX PA'<CELS: 
0540100005, 054-0100002, 0&4-0ltl<J004, 0540100009, 
0540100008, \l!l.30100003, 05•0100000. 1320100021, 
001moooo2, 0540100000, os•o100007, Oll"o100002, 
1:520100026. 0540100010, 05•0100001, 0030100002, 
0630100001. 071010000'. 0740100020, 0640100001, 
0630100004, 0740100011. 0140100029, 0540100011, 
0540100012 & 0740100022 ANO ARl ZOOL01 PUO-R. ANO 
J,}10100022, 1.3lOlOOD21. 054010001.}, ANcl A!~E lONED 
PUQ-C. 

2. ll-f!S P'ROPf:IHY AP'PfARS TO LIE WITHIN FLOOO 
ZONE X, ZONE X(SHA;JEO) AND ZONE AE ACCORDING 
TO FEDERAL [).!fRGfNCY MANAC<:MENT 
AGENCY-NATIONAL •lOOO IN$J"<ANCE PROGRAM 
C0MYIJNHY PANELS MJ. 5i01<5C0035C, 
NO. 51095C004.SC, 5109$COC55C. ANO 
NO. 51095C00&5C. l)A if() S[l>T 28, 2001. 

av PU!lUC 

4. ALL NtW u11unrs SHALL 13£ ?LACED \JNDERGROJJND. 

5. TkE REi'ERENctS lJSEIJ '.N THE ?Rf.? ARA TiON OF THIS 
f'~AT ARE: 

{SOURCE DEED) 
P.13 PG. JS 
P.B. PG. !i 
PJl PC. 22 
D.B 226 
P.0 $6 
P.B 6-9 
P.& 12~+4 

35 
!!l 
15 
42 

50 
40 

VALUES SHOWN B/\.SED 
CONTROL MONUMEN l 
+.j 3680567. 54 
" 11970044. 785 

a. UNt.rss OTHERWISE NOTH). AU llRA!NACf EASEMOHS 
0£SIGNATED ON THlS PLAT S>iALL REMAIN PlilVATE. 

9 NEW MONlJMENTS Will 
19-34 THRCIJGH 19-36 OF 
OROiNANCE. 

IN ACCORDANCE 'MTH S!':CTIONS 
JAMES CiTY COIJN1Y SUBDIVISON 

10. SIC!\IS Sl1All ~lY WITH ARPCLE'. 2, tll\'lSIOlil 3 or 
THE JAMES CITY COUNTY ZONING ORDfNANCE. 

1 L ANY EXISTING UN\JSEO VlfLLS SHALL 
ACCORDANCE WITH STATE PRNA1T >W"Ll YHE 
JAMES CHY COUNTY CODE. 

12. THIS ?ROPEJH'f llES l/i!THIN A RESOVRCE f'R01"£CfCN AREA 
ANO A RESOURCE MANAGU.!E:NT AREA ANO IS SU!lJECT TO 
JAMES CITY COUNTY'S CHf;SAPEAKF SAY PRESERVATION 
OOOINANC!:'.. 

1.3. WETLANDS .AND LANDS Wl~HIN RESOURct PROTECTION AREAS 
ShALL REMAIN 1N A NATURAL IJNDIS1URBHl STATE: EXCEPT FOR 

ACTI\!1TIES PE:RM1!TEO B¥ SECTION 2J-7(c}{l) OF THE 
Cl TY COUN tY CODE. 

14. NO FURTHER SIJBDl\/!S>DN .A.ND/OR Dt¥ELDPME:O<T Of 
PARCELS SHOWN HEREON WJILL fl!': APPROVED IMTHQl;T 
l>!E'.OUIRE:D WEILAND DE!.INEATlON ... NO MAPP1NG AND 
£STABLISHMENf OF AN APPRDVW RPA BU!'Tt'.R PER COONTY 
COOE SCCTIDN 2J-7(C). 

BOUNDARY LINE 
ADJUSTMENT 

OF THE PRO.PERTJES OF 

GS STONEHOUSE GREEN LAND SUB, LLC 

STONEHOUSE MAGISTERIAL DISTIUCT 
JAMES CITY COUNTY, VIRGINIA 

DATE: 08-21-08 
SfIBET 10F8 

LANDMARK 
DJ ~Jt;:J CROUP 

.. • "'~ ~ * 

llHti I 
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THIS IS THE BEST COPY 
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THE 
OHESIPEIKE tOIPOBATIOI 

OF VIRGINIA 

·FEB. llJ, 191J6 

TAYLQR EST. 

11WOOOWAH0 11 

9.75 ACRES 

PIN 

CHESAPEAKE CORPORArtON 

"GARRETT" TRACT 

CHESAPEAKE CORPORATION 

"GARRETTN TRACT 

Recorded Feb. 2$, 196S 
11ee· 

n. B., 93, p11.ge 561,. 

CHESAPEAKE CORPORATION 

"GARRETT11 TRACT 



1RACT nt:l 587.4.li AC 

lRACT 1HREE l,031.4.li: AC. 

lRACT FOUft 31!1. 73 AC. 

9 - 1RACT UN£ HEREBY UllNOOISHm 

TIE LINE ONLY 
PROPERTY UNE ANO 

MUNICIPAL BOUNDARY 
tS cENTERLINE or 

WARE CREEK 
(POINT "D" TO •E") 

TIE LINE ONLY 
PROPERTY UNE ANO 

MUNICIPAL BOUNDARY 
IS CENTERLINE Of 

WARE CREEi< 
(POINT ~o• TO "E*) 

TlE t!NE ONLY 
PROPERTY UNE IS 

MEAN LOW WATER OF 
_ YORK RIVER 
{POINT "E" TO •F"} 

BOUNDARY LINE 
ADJUSTMENT 

Of TifE PROPERTIES Of 

GS STONEHOUSE GREEN LAND SUB, LLC 

STONEHOUSE MAGISTERIAL DISTRICT 
JAMFSCITY COUNTY, VIRGINIA 

DATE: 08,..21--08 SCALE: 1"~500' 
SHF.ET70F8 

LANDMARK 
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GRAPHIC SCALE 
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BOUNDARY LINE 
ADJUSTMENT 

OF TifE PROPEB.TmS Of 

GS STONEHOUSE GREEN LAND SUB, LLC 
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STONEHOUSE MAGISTERIAL DISTIUCT 
JAM.ES CITY COUNTY, VIRGINIA 
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SEE/ SHEET 5 

'TRACT QN£ 271-97:1:; AC. 

TitACT nrlO M'l.<l.Ji: AC 

TitACT lliREE 3,03t.43S AC. 

TRACT !'OUR 38. 73 AC. 
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NEW KENT COUNTY 

STONEHOUSE INC. 
PROPERTY LINE IS 5' ASOVE 

HIGH WATER MARKS 
DB 144, PG 159 

TAX PARCEL 48-7 & 8 

! 1! \ \ 
l "' \ \ ~ (<~\~:::::::~;,;-=:: :::_,<,\ fi"==------

.. _~-~~:\ . . ''.J/ -'\_':~~~~":i;-·"'.'.''_};; I r-~c~_= ~\ -----1 f:'C o-··--Jj \ __ __Jr-=-==-
. >' RICHARDSON I ! 

NORMAL POOL .~.t~.~ PPND 
- ·- .-·' I 

STONEHOUSE INC. 
PROPERTY LINE 15 :;;' ABOVE 

HIGH WATER l,\Af..KS 
08 420, PG 712 
08 2l9, PG 552 

JAMES CITY COUNTY 

.------

TOP Of BANK 

~ 

1. THIS MAP WAS COMPLETED USING FIELD DATA 
OBTAINED BY THE PRISM POLE METHOD DURING 
AUGUST 1996. 

2. THE COORDINATES SHOWN ON THIS MAP ARE 
REFERENCED TO "NAD 83''. THE HORIZONTAL AND 
VERTICAL CONTROL FOR THIS PROJECT WERE 
ESTABLISHED BY LANGLEY AND McDONALD USING 
CONVENTIONAl SURVEYING METHODS IN MARCH 1991 
WHICH INCORPORATED THE COUNTYS PRIMARY GEODEDIC 
CONTROL NETWORK MONUMENTS JCC NO, 302 WlTH 
JCC 302RM3AZ AND JCC NO. 340 WITH JCC NO. 340 RM3AZ. lO 
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