
11.207 10.786 7/11/2008 10.266 9.803 
10.134 9.689 7/12/2008 9.738 9.336 
11.247 10.797 7/13/2008 9.574 9.166 
11.089 10.736 7/14/2008 10.306 10.017 
11.041 10.593 7/15/2008 10.138 9.745 
11.179 10.842 7/16/2008 10.798 10.340 
9.545 9.107 7/17/2008 10.932 10.530 

10.167 9.712 7/18/2008 11.158 10.717 
10.325 9.860 7/19/2008 10.391 10.010 
9.018 8.566 7/20/2008 10.299 9.918 

10.341 9.970 7/21/2008 11.749 11.395 
10.499 10.022 7/22/2008 11.692 11.224 

9.508 9.083 7/23/2008 10.516 10.068 
10.073 9.616 7/24/2008 10.466 10.105 
11.682 11.244 7/25/2008 11.206 10.725 
10.723 10.238 7/26/2008 10.311 9.900 
9.989 9.687 7/27/2008 9.596 9.164 
9.422 9.005 7/28/2008 11.674 11.317 
9.427 9.000 7/29/2008 11.144 10.626 
9.835 9.463 7/30/2008 12.095 11.647 

10.552 10.128 7/31/2008 10.822 10.470 
JLlL AVG 10.492 10.092 

11.600 11.144 
11.914 11.419 8/1/2008 11.594 11.134 
12.090 11.601 8/2/2008 10.372 9.933 
10.823 10.475 8/3/2008 10.452 10.072 
10.338 9.905 8/4/2008 11.678 11.244 
10.180 9.864 8/5/2008 11.126 10.653 
10.962 10.560 8/6/2008 11.885 11.486 
12.162 11.633 8/7/2008 11.043 10.579 
11.232 10.763 8/8/2008 11.476 11.008 
11.069 10.756 8/9/2008 9.388 8.964 
10.440 9.982 8/10/2008 9.889 9.481 
10.207 9.828 8/11/2008 10.973 10.599 
11.396 11.035 8/12/2008 10.986 10.548 
11.977 11.495 8/13/2008 11.332 10.908 
11.195 10.745 8/14/2008 10.917 10.490 
11.232 10.773 8/15/2008 11.267 10.837 
10.263 9.862 8/16/2008 10.732 10.366 
9.588 9.235 8/17/2008 10.893 10.510 
9.251 8.911 8/18/2008 11.809 11.392 

10.398 10.055 8/19/2008 12.186 11.672 
9.795 9.460 8/20/2008 12.309 11.846 
9.505 9.150 8/21/2008 12.169 11.691 
9.905 9.574 8/22/2008 11.937 11.534 

10.059 9.706 8/23/2008 11.680 11.247 
10.245 9.902 8/24/2008 11.674 11.286 
9.819 9.519 8/25/2008 12.682 12.265 
9.911 9.522 8/26/2008 11.924 11.505 

10.647 10.352 8/27/2008 11.002 10.621 
10.827 10.384 8/28/2008 9.981 9.589 
10.639 10.313 8/29/2008 10.674 10317 



10.228 9.902 8/30/2008 10.963 10.651 
10.642 10.252 8/31/2008 10.128 9.734 

AUG AVG 11.197 10.779 
10.500 10.207 
9.838 9.567 9/1/2008 10.959 10.641 

10.208 9.887 9/2/2008 11.225 10.767 
10.466 10.125 9/3/2008 11.686 11.293 
10.679 10.317 9/4/2008 11.407 10.971 
10.944 10.577 9/5/2008 11.422 11.016 
11.175 10.813 9/6/2008 9.804 9.542 
11.365 10.963 9/7/2008 10.113 9.772 
10.588 10.267 9/8/2008 11.776 11.419 
10.970 10.589 9/9/2008 10.404 9.980 
10.171 9.876 9/10/2008 10.309 10.018 
10.553 10.201 9/11/2008 10.463 10.128 
10.399 10.120 9/12/2008 10.370 10.054 
9.741 9.409 9/13/2008 10.420 10.056 
9.708 9.378 9/14/2008 10.739 10.432 
9.508 9.108 9/15/2008 11.907 11.508 

10.114 9.742 9/16/2008 10.767 10.398 
10.422 10.116 9/17/2008 11.248 10.856 
9.765 9.338 9/18/2008 11.047 10.661 
9.674 9.361 9/19/2008 11.010 10.534 

10.812 10.542 9/20/2008 10.333 9.927 
10.168 9.828 9/21/2008 10.427 9.994 
10.095 9.756 9/22/2008 11.158 10.751 
10.364 10.021 9/23/2008 11.171 10.755 
9.911 9.555 9/24/2008 10.857 10.436 

10.456 10.066 9/25/2008 10.302 9.884 
10.032 9.667 9/26/2008 9.814 9.530 
9.686 9.326 9/27/2008 9.351 9.030 
9.545 9.200 9/28/2008 9.461 9.162 
9.427 9.064 9/29/2008 10.612 10.254 

10.243 9.900 9/30/2008 10.705 10.364 
SEP AVG 10.709 10.338 

10.081 9.756 
10.536 10.168 10/1/2008 10.599 10.170 
10.160 9.806 10/2/2008 10.667 10.253 
9.771 9.407 10/3/2008 11.631 11.238 

10.661 10.353 10/4/2008 10.014 9.597 
8.679 8.351 10/5/2008 10.116 9.773 
9.430 9.079 10/6/2008 11.755 11.406 
9.859 9.487 10/7/2008 10.563 10.137 

10.003 9.635 10/8/2008 10.847 10.469 
10.090 9.731 10/9/2008 11.124 10.723 
9.822 9.452 10/10/2008 10.653 10.251 
9.705 9.381 10/11/2008 9.868 9.457 

10.034 9.747 10/12/2008 9.319 8.954 
9.641 9.333 10/13/2008 10.582 10.242 

10.385 10.024 10/14/2008 10.399 9.935 
9.726 9.337 10/15/2008 10.634 10.207 
9.968 9.699 10/16/2008 10.352 9.952 



10.289 9.886 10/17/2008 9.850 9.476 
10.074 9.669 10/18/2008 9.266 8.931 
9.460 9.222 10/19/2008 8.968 8.676 
8.842 8.457 10/20/2008 10.190 9.793 
9.576 9.260 10/21/2008 9.928 9.542 

10.317 9.908 10/22/2008 9.731 9.321 
9.351 9.033 10/23/2008 9.621 9.285 
9.451 9.113 10/24/2008 9.612 9.308 
9.129 8.747 10/25/2008 8.825 8.505 
9.301 8.956 10/26/2008 8.881 8.560 
8.547 8.221 10/27/2008 9.338 9.065 
9.711 9.356 10/28/2008 8.911 8.594 
9.161 8.899 10/29/2008 9.100 8.801 
9.379 9.043 10/30/2008 9.408 9.090 
9.714 9.371 10/31/2008 9.312 8.992 

OCT AVG 10.002 9.636 
9.566 9.254 
9.450 9.221 11/1/2008 9.311 8.987 
9.484 9.218 11/2/2008 9.236 8.949 
9.451 9.132 11/3/2008 9.871 9.525 
9.580 9.339 11/4/2008 8.741 8.456 
9.566 9.292 11/5/2008 9.370 9.038 
9.965 9.673 11/6/2008 9.420 9.074 
9.524 9.301 11/7/2008 9.260 8.910 
9.267 8.991 11/8/2008 9.150 8.842 
9.184 8.952 11/9/2008 8.923 8.621 
8.928 8.717 11/10/2008 9.447 9,108 

10.046 9.831 11/11/2008 8.927 8.602 
10.505 10.236 11/12/2008 8,280 8.002 
9.244 8.920 11/13/2008 8.755 8.440 
9.237 8.922 11/14/2008 9.016 8.726 
9.360 9.171 11/15/2008 9.059 8.764 
8.926 8.632 11/16/2008 8.406 8.092 
8.685 8.469 , 11/17/2008 8.918 8.614 
9,134 8.865 11/18/2008 8.866 8.557 
9.436 9.204 11/19/2008 9.013 8.690 
8.759 8.506 11/20/2008 9.058 8.754 
6.994 6,751 11/21/2008 8.604 8,335 
8,140 7.973 11/22/2008 8.942 8,551 
8.591 8.349 11/23/2008 8.816 8.537 
8.604 8.395 11/24/2008 8.997 8.659 
9.100 8.854 11/25/2008 10.126 9,832 
9.201 8.968 11/26/2008 8.727 8,386 
9.187 9.017 11/27/2008 7.233 6.933 
9029 8.826 11/28/2008 7.160 6,906 
8,978 8.726 11/29/2008 7.472 7.162 
9.171 8.924 11/30/2008 7.900 7,613 

NOV AVG 8.833 8.522 
8.733 8,515 
8.515 8.291 12/1/2008 8.439 8,102 
8.951 8,754 12/2/2008 8.746 8.444 
9001 8.742 12/3/2008 8.931 8.621 



9.406 9.220 
8.901 8.637 
8.581 8.326 
8.757 8.542 
8.971 8.754 
9.123 8.845 
8.928 8.689 
9.223 8.890 
8.978 8.696 
8.876 8.598 
8.688 8.409 
8.474 8.220 
8.907 8.645 
9.037 8.739 
8.633 8.337 
8.851 8.531 
8.292 8.009 
7.319 7.069 
7.071 6.810 
7.252 6.980 
6.479 6.253 
7.408 7.185 
7.539 7.178 
8.242 8.048 
7.740 7.468 
7.337 7.111 
7.712 7.473 
8.385 8.128 

9.942 9.626 

12/4/2008 
12/5/2008 
12/6/2008 
12/7/2008 
12/8/2008 
12/9/2008 

12/10/2008 
12/11/2008 
12/12/2008 
12/13/2008 
12/14/2008 
12/15/2008 
12/16/2008 
12/17/2008 
12/18/2008 
12/19/2008 
12/20/2008 
12/21/2008 
12/22/2008 
12/23/2008 
12/24/2008 
12/25/2008 
12/26/2008 
12/27/2008 
12/28/2008 
12/29/2008 
12/30/2008 
12/31/2008 

DEC AVG 

YEARLY AVG 

8.597 8.267 
8.591 8.297 
8.535 8.244 
8.788 8.485 
8.808 8.495 
8.490 8.172 
8.539 8.276 
8.612 8.290 
8.697 8.339 
8.283 8.001 
8.284 7.957 
8.400 8.061 
8.198 7.859 
8.297 7.974 
8.087 7.808 
7.965 7.652 
7087 6.800 
7.964 7.677 
8.671 8.346 
7.214 6.901 
7.604 7.283 
6.452 6.201 
7.049 6.749 
7.122 6.853 
6.980 6.652 
7.653 7.342 
7.876 7.546 
7.521 7.189 
8.080 7.770 

9.561 9.224 
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Tamara Ambler 

From: Tom Frederick [tfrederick@rivanna.org] 

Sent: Tuesday, April 07, 2009 10:29 AM 

To: 'Tamara Ambler' 

SUbject: RE: Correction on Request for scope of work for 2 model runs 

Brian's requests look reasonable. It would help to get a breakdown of his fee as to what is for the pipeline/storage 
scenarios and what is for the existinq RMR drawdowns. I believe Jennifer can provide you the answer to 2. End 
of April works okay for me on schedule. New task authorization works okay with me provided the contract has not 
expired and insurance certificates are current. 

From: Tamara Ambler [mailto:tambler@rivanna.org] 
sent: Tuesday, April 07, 2009 10:15 AM 
To: tfrederick@rivanna.org 
Subject: FW: Correction on Request for scope of work for 2 model runs 

Tom,
 
The email below co~tains the proposal from Hydrologies - I'll plan on discussing
 
wi~h Y00 tomo~row mcr~~~g a~ o~r regu~ar 9:00 am meeLing. ThaGKS,
 
Tamara
 

-----O~ig~~a: Message----­
From: Bri3~ McCrodden ~ailto:cGccrcdden@hydrolcgics.ne~j 

SenL: ~uesc2Yf Ap~il 07, 20 9 9:52 AM 
~c: Tamara. P-JTbler 
Cc: snebiker@hydrologic3.net 
Subject: Re: Correction O~ Request !or scope of work for / reocel runs 

'I'arna r a : 

~ydroLogics WCJld be g~~d to ~a~e OIl Lhe work YO~j oJ~lineci. We :ake no exceptions 
to the 
scope you proposed a~d could accc~plish ~he woyk for a fixed price of 55105. 

~ do have a cOuple of suggestions/reqJests!poi~tsof c~ari:ica~icn: 

='d :i~e to inc:~de a telep~on~c ~ic~of~ mee~l~g ~0 ffia~e sure we're all :n 
c.:}~ee:-ne~-: ace1.l"': 
a~_ of the assu~ptio~s. 

~eeds ~o p~Gvide ~s ~~e p capacities fo~ T3Sk L. 

3.
 
p.cepa.cii.; a s·c.r.,,-,a.cy
 
repo~: for each task.
 

-, 
1 . 
aC'=OThLLOciat,e, 0 1,": -"[ 

we need to agree 

6/4/2009 
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Thanks, and = loo~ forward to ~earlng from you. 

On 30 Mar 2009 at 12:19, Tamara .~~mbler wrote: 

Correction on operating rules for Question #2; Assumption #1 - current 
opera~ing rules would not apply - please use future operating rules (which 
don't include piping from Sugar Hollow anymore since ~he pipeline would be 
operating anymore, and use that reservoir last by means of releases to SFRR 
through the stream channel). Sorry for my mistake on that. 

Tarnara 

From: Tamara ~~bler [mailto:tambler@rivanna.org]
 
Sent: Monday, March 30, 2009 11:58 AM
 
To: I snebiker@hydrologics. rie t '; 'bmccroddeI'~@hydrologics.ric r; '
 

Cc: 'tfrederick@rivar:na.org'
 
SubJect: Request for scope of work for 2 model runs
 
Importance: High
 

Gentlernen, 

Hope yoc both are doing well. RWSA is in ~e8d of cOuple of a~alyses to
 
answer the two questions that are outlined below, and would appreciate your
 
assistance. = have posed ~he questions, provided assumptions, and described
 
the intended o~tput, and would li~e for you to propose a scope and price.
 
Please let me know if you need any other information from me to proceed.
 
I'ili looki~g fo~ward to wo~£i~g wiLh you!
 

QUES?ION #1: If the vo~ume of Ragged Mountain Reservoir is lowered to
 
various elev2~io~s ranging fros f~:l to ete~y empty (including dead
 
stora0e whic~ would ~ecessitate pumping) to faci~ita~e co~struction 0: the
 
new darn, how wl~l that co~~elate ~o percent useable sys~em storage and
 
drought potential?
 

Assump~ions/Inputs: 

Gti~ize c~rre~t operat~;~g p~QceQures of ~sing Sou~h ?~rk Reservoi~ 

firs~, ~ten S~g3~ Ecllow, then las~~y Ragged Mour~a~n. 

2. Star= with ~ountai~ ~ull, lowe~ed 3 feet for hGrrica~e 

sate~y, ~te~ progressively red~ce vQ:u~e ~o cODple~ely e~p~y. ['1ode1 enough 
e:evaLlo~ po~~~s to develop a p~ed~ctive ccrve. 
3. use ~~s~orica~ pe~iod o~ recc~d for looic and cli~a~ol 

6/4/2009 
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data, which includes the d~ought of record. 
4. Represent water demand using the annual average daily demand over 
the past 5 years (2003-2008) for (1) the entire UrDan JI,rea, and (2) for the 
Urban Area less the North Fork Wi? demand (I'm getting these numbers now). 

Output: 

Narra~ive and graph depicting what is the risk of triggering drought waLch, 
drought warning, and drought emergency for varying reductions in the volume 
of the Ragged t10untain Reservoir. Graph risk on one axis and volume of 
reservoir from empty to full on the other axis: 

QUESTION #2: How do various sizes of the pipe that viould serve Ragged 
Mountain Reservoir from the South Fork Rivanna Reservoir affect the needed 
height of the ~ew dam at Ragged Mountain ~eservoir? 

Assump~ions/lnpucs: 

1. Utilize current opera~ing procedures of using South Fork Reservoir 
first, ~nen Sugar Hollow, then lastly Ragged Mountain. 
2. ~'-1odel s t anda rd pipe sizes - e.g. 30", 36", 42", 48", 54", 60" 
3. Do not constrain modeling with current permit requirements for 
transfer between facil~ties (withdrawal from SFRR 48 Dgd; refill of RMR 25 
mgd). HOWEV2R, do footnote which pipe diameters exceed these caps and would 
requ~re a perffii~ modific2~ion 

4. Maintain current ~inimu~ Ins~ream Flow requlreme~~s for each 
~eservoir as co~tained in c~rrent permit. 
J. Use tistorical period of reco~d for logic and clinatological 
data, wh~ch i~21udes ~he of recc~d. 

O. Project Ur~an Area a~d Urban Area less North Fork WTP demand for a 
50 year pla~ning horizon (year 2055) 

Occ::put: 

cepicting how an ~ncrease in pipe size affects the 
u s e ab i e s r o r ace at Ragged '10un.tain.. Graph s hou I d s h ow RLvlR vo l urne zdara heigbt 
on o~e axis 2r:Q pipe size on ~he other axis. 

Since:cel~i, 

6/4/2009 
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Tamara 00 ~~blerr CPESC 

Water Resources Manager 

Rivanna Water and Sewer Authority 

695 Moores Creek Lane 

Charlottesville, VA 22902 

(434) 977-2970 exc. 197 

tambler@rivanna.org 

Brian l1eCrodden
 
Vice President, HydroLogies, Inc.
 
(http://hydr010gies.net)
 
Voice: 919-856-1288 FAX: 919-831-1295
 
email: bmccrodden@ ogies.net:
 

6/4/2009
 



Tamara Ambler 

From: Brian McCrodden [bmccrodden@hydrologics.net] 
Sent: Tuesday, April 07,20099:52 AM 
To: Tamara Ambler 
Cc: snebiker@hYdrologics.net 
Subject: Re: Correction on Request forscopeof workfor 2 model runs 

Tamara: 

HydoLogics would be glad to take on the work you outlined. We take no exceptions to the 
scope you proposed and cOLld accomplish the work for a fixed p~ice of $5105. 

I do have a coup~e of suggestions/requests/points 0= clarification: 

1. I'd like to include a telephonic kickoff nee~ing to make sure we're all in agreement 
about all of the assumptions. 

2. RWSA o~ Gannet~ F~eming needs to provide us the pipe capacities for Task 2. 

3. I'd prefer to do a web meeting to go over the results with you prier to preparing a 
summary report for each task. 

4. You provided no i~formation about your schedLle. We'll do our best to accommodate, 
bJt we need to agree on what it is. 

5. Will ~his be a new contract or de you wa~t to add a new task to our current co~tract? 

Thanks, and I loo~ forward to hearing from you. 

On 3C Mar 20C9 at 12:19, Tamara Ambler wrote: 

Correction on operating rules fc~ Question #2; Assumption #1 - current operating rules 
would not apply - please use future operating rules (which don't i~clude ~iping from Sugar 
Hollow anymore si~ce the pi~eline would be operating anymore, and use that reservoir last 
by means cf releases to SFR~ through the stream channel). Sorry fer my mistake on t~at. 

~amara 

From: Tamara AmDler [mailto;tambler@rivanna.o~gl
 

Sent: Monday, March 30, 2009 _1:58 ~~
 

To: 'snebiker@hydrologics.net'; 'bmccrodden@hydrologics.net'
 
Cc: 'cf~ederick@rivan~a.crg'
 

Subject: ReqJest for scope of work for 2 model runs
 
Importance: High
 

Gent'-enen, 

Hope you bott are doing well. RWSA is in need of cOJple of analyses to answe~ the two 
questions that are outlined below, and would appreciate your assistance. I have posed the 
questions, provided assumpcions, and described the intended OULP,JL, and would like for you 

1 



to propose a scope end price.
 
Please let me k~ow if you need eny o~~er infor~a~ion frem ~e to proceed.
 
I'm looking forward to working wiLh you!
 

QUESTION #1: If the volume of Ragged ~ountain Reservoir is lowered to various elevations 
ranging fro~ full to completely empty (including dead storage whie~ woule necessita~e 

pumping) to facilitate construction of the new dam, how will that correlate to percent 
Lseable sys~em storage and eroLght petential? 

Assumptions/Inputs: 

1. Utilize current operating procedures of using Sout~ fork Reservoir 
first, t~en Sugar Hollow, then las~ly Ragged Mo~n~ain. 

2. S:ar~ with Ragged Moun~ain full, lowered 3 feet for hurricane 
safety, then progressively reduce volume to completely empty. ~ode~ enough elevat:on 
points to develop a predictive curve. 
3. Use historical period of record for hydrologic and climatological 
data, which includes the drought of record. 
4. Represent water demand using the annual everage daily demand over 
the past 5 years (2C03-2008) for (1) the entire Jrban Area, and (2) for ~~e Crban Area 
less tne Nor~~ For~ WTP demand (I'~ get~ing these nurrbers now). 

OUc-put: 

Narrative and graph depicting what is the risk of triggering drought watch, drought 
warning, end droug~t emergency for varying reductions in the volume 
of the Raggec Mountain ~eservoir. Graph risk on one axis and volLme of 
reservoir frcm empty to full on :he other axis: 

QUESTION #2: How do various sizes of the pipe that would serve Ragged ~cuntain Reservoir 
from the South Fork Rivanna Reservoir af:ect the needed height 0: the new dam at Raggee 
MouDLain Reservo~r? 

Ass~mptions/lnputs: 

1. Utilize current operaLing p~ccedures cf using South Fork ~eservoir 

first, then Sugar Hol~ow, then lastly Ragged Mountain. 
2. 0'lodel standard pipe sizes - e.g. 30", 36", 42", 48", 54", 60" 
3. Do nOL constrain mode~ing w~th current pernit requirements for 
transfer between facilities (withdrawal from SFRR 48 mgd; re:il~ of RMR 25 ngd;. HOWEVER, 
do footnote which pipe diameters exceed these caps and would require a permit nodificaticn 
~. Maintain current Minimum Instrea~ Flow requirements for each 
reservoir as co~tainee in current permit. 
5. Use historical period of recorri for hydrologic and climatological 
ca~a, which includes the drcug~t of reccrd. 
6. Project Urban Area and Urban Area less ~orth Fork WTP demand for a 
50 year planning horizon (year 2055). 

Output: 
2 







Tom Frederick 

From: Tamara Ambler [tambler@rivanna.org] 
Sent: Wednesday, April 15, 2009 2:03 PM 
To: tfrederick@rivanna.org 
Subject: RE: Pipe capacities for Hydrologies Ragged Mountain pipeline modeling exercise 

Thank you - I iJ'?preciate your ass i s t an c e y.}j"C'l this. 

'lamara 

-----Original Message----­
From: Tem Frederick [mail~o:t~red8~ick@rivanna.org] 

Se:lt: \'iednesday,l.\pr2-1 15, 2009 1: 59 PM 
To: 'Tamara Arnbl e r ' 
Subject: RE: Pipe capacities for HydroLogics Ragged Mcun~ain pipeline modeling exercise 

Ch~c~ and I talked it throl~gh and he will be calli~g you soen. Chuck will want to iJsk 
Hyarologics (and I agree\ to establish a couple of discla~mers and assumptions Gp-front, 
but he will be ajle ~o g~ve you MGD numbers for each pipe size based on tne assumpticns. 
I'm tere to ~elp if you have otner questio~s. 

-----Or~gi~al Message----­
Fran: Tamare Jl.mbler [mail to: ~arr,bler@rivanna. org] 
Se~t: Wednesday, April 15, 2009 11:45 J~~ 

To: tfrederick@rivanna.org 
Subject: RE: Pipe capacities for HydroLogics Ragged Mountain pipeline modeling exercise 

['lany thanks: 
Temara 

-----orig~nal Message----­
Fro~: Tom F~ederi~k :mailto:tf~ederick@rivanna.org]
 

Sent: Wednesday, Apri~ 15, 2009 11:45 AM
 
fo: 'Tanare Amble~'
 
;~bjcct: ~E: Pipe ca~acities for ~ydroLcgics Ragged MOGntain pipeline modeling exercise 

know where ChJck is coming from, a~d also understand where you are. I'11 '::alk to
 

'huck.
 

----Original Message--~--
rom: Tamara psnb1er [nailto:t,ambler@~ivGnna.or'J]
 

?nt: Wed~esday, April 15, 2009 11:35 ~M
 

~: tfrederick@riva~na.org
 

Ib~eet: FW: Pipe capaci~ies for Hydro~ogics Ragged Mou~tain pipeline modeling exer~ise 

rpo r t arice : High 

y can't I just get the numbers? Isn't that wtat HydroLogies needs? Can you help me 
tn this? 

---Origl~al M2ssage-----

Jm: Chuck Ken~ [mailto:ckent~rivanDa.orsJ
 

1t: Wednesday, l",pril 15, 2009 10:20 AI'!
 
'Tamara Prcbier'; jwhitaker@rivanna.or~ 

tfrederick@rivanna.org 
'ject: RE: Pipe capacities for HydroLogies Ragsed Mountain pipeline modeling exer~ise 

mailto:jwhitaker@rivanna.or
mailto:nailto:t,ambler@~ivGnna.or'J


I thi~k this en~apsulates what we need to do: 

The JPR conside~s 25 MGD for waximum design flow for transferring water from South fork 
to Ragged Moun-:a':"n. Ga~nett's design concep~ of using a 36" 
pipe:ine presumably balanced capi~a: costs with long ~erm pumping costs to determine t~e 

pipe size. (\vith bigge::: purr.ps, more water can be transferred, but at higher .in i t i a l cost 
for tte pu~ps ana long-terrr for e~ectricity to run ~hem) . 

!he question we are -:rying to address is whether pumping at a higher rate will al~ow for 
a lower dan height (in effect substituting tigher pump rates for part of the wa~er 

storage :::equireme~-:s), and s-:ill allow us to mee~ the projectec wate::: derrands and allow 
for the permit-required MIF at all the dams. 

I suggest that Hydrologics analyze the syste~ using higher maxjm~m design flow numbers to 
determine whet~er the MIF require~ents can be net with any increase ir flow froIT South 
For~ to RM, and if so, find the highest rate where this can still be achieved. The~ 

~odel the system at this maximu~ fiovi rate with successively lower dam heights until MIF 
and safe yield requirements can no longer be met. 

I will be glad to talk with the Hydrologics fclks with you, if necessary. 

CK 

-----Original Message----­
From: Tamara Arno.l e r [mail to: tarr.bler@rivar.na.org] 
Sent: ~'Jedr.esday, April OB, 2009 8:13 M1 
To: jwhitaker@.::-ivar.na.orgi 'Chuck t::ent' 
Cc: tfrederie~@rivanna.org 

Subject: RE: Pipe capacities for HydroLogies Ragged Mountain pipeline model~ng exercise 

Thank you Jennifer - I'll take this information, coordir.ate ~ith Chuck, and see if 
HydroLogies can do it. Sorry ~o bother you when you're off! 

Tamaya 

-----Original ~essage-----
From: Jwhitaker~rivanna.org [mailto:jwhitaker@rivanna.org: 
Se~~: Wecnesday, April 08, 2009 8:08 fu~ 

To: tarnbler@rivanr.a.org 
Cc: tfrederiek@rivanna.org 
Sublect: BE: Pipe ea?ac~ties for HydroLogies Ragged Mountain pipeline modeling exercise 

Tamc.ra, 
"he real question is what flow rate they need to move, which them orives the pipe size. 
r will not be in until next week, so I don't know if that wil~ be son enough. Pipe 
capacities are based on using the Hazen and Williams equation and the following 
variables: (1) the elevation difference between the two reservoirs (2) the head loss in 
the pipe which can be caleulateo using flow dnd velocity. ~ suspect Hydrologies can do 
this rather quickly. 
If :lot Ctuck or I can do it next week. 
Je:1nifer 

.---- Original Message ---- ­
'roll': Tamara l'~'Tlbler :mailto: tambler@rivanna. org]
 
'0: j',vhitaker@rivanna.org
 
'c: tfrederiek@rivanna.org
 
ent: Tue, 7 Apr 2009 16:53:43 -0400
 
ubject: Pipe capacities for HyoroLogics Ragged Mour.tain pipeline modeling
 
xercise
 

=::::l.Dlfer, 
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As you know, one of our ~a~ks that HydroLog~cs will be ~odeling fo~ us is 
how various sizes of pipe ~erving RMR froIT SFRR would affect the new dam 
height. In their proposal HydroLogies asked if they could be provided the 
pipe capacities for the pipes. We were looking at standard pipe sizes from 
30" to 6C". Are you able e.o provide those capacities? 

Thanks! 

'"':'amara 

Tama~a Jo furrbler, CPESC 

Water ~esources Manager 

Rivanna ~ater and Sewer Authority 

695 Moores Creek Lane 

Charlottesville, VA 22902 

(434) 977-297C ex t . 197 

tambler@riva~na.org 
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Tom Frederick 

From: Tom Frederick [tfrederick@rivanna.org) 
Sent: Tuesday, April 14, 20094:56 PM 
To: 'Mary Knowles' 
Subject: RE: Requested Response 

Thanks for ~he good catch; we'd better make the conference call at 3:0C so I have 1.5 
hours with Mark and Judy. 

-----O~igi~al Message----­
From: Mary Knowles [rnai:~o:rnkrow:es@rivanna.orgJ 

Sent: Tuesday, April Is, 2009 4:46 Pl--1 
To: tfrederickGr~vanna.org 

Subject: RE: Reques~8d Response 

You have a meeting wi~h Judy Mueller and ~ark Graham at 1:30 p.m. on Friday to aiscuss 
the Solid Was te budget. (Lorm; e said to go ar.e ad and meet without him, since he's out 
with his kids. l How much time will you need for that rneet~ng ana should I schedule the 
ITRT conference call at 2:30 pm or is 3:00 pm bette~? Also, how long will you need for 
~he confc~ence call ­
~-1/2 or 2 hours? I have the cortact informa~ion for setting up the conference call ­
just need ~o provide them wi~h the times ar:d how many lines we will reed. I counted 3 
lines for consultants, 1 line for Rivanna, 
and 1 for Mike Gaffney (in case he does Decome available.). 

-----Original Message----­
From: ~orn Frederick [mailco:tfrede~ick@rivanna.orgJ 

Sent: Tuesday, Ap~il 14, 2009 3:~9 ~M 

'='0: Mary Knowles 
Cc: 'Oar. Joh:1sor;'; 'Jonald B~.lce'; "PazL Rizzo'; Bob Wichser; Chuc k Kent; Jer.ni:er 
Wh~taker; Mic~ael Garfney 
Subject: RE: Requested Response 

YIary, 

Please se~ up a conference call w~th our expert panel as soon as possible after 1:00 pm 
this Friday and invite everyone copied ir; this e-mail. I understar;d Mike may he unable 
to join us but given all of the panel members are av~ilable leL'S go ahead and I can 
concact rim afterward. 

;rrange a ca~l-in procedure for the con~erence call and proviae everyone the 
Lnstructions. Thanks! 

-----Original Message----­
'~om: Dan Johnson [mailto:dljohrson@geiconsultants.com]
 
ent: Tuesday, April 14, 2009 1:42 PM
 
0: dabruce@geosystemsbruce.com; tfrederick@rivanna.org; paul.rizzo@rizzoassoc.com
 
ubject: Re: Requested Response
 

can pnone in at any time after 1:00 EDT on Friday. 
::In 

sn C"ohnson
 
~I Consultants, Inc.
 
'90 38th St. Su ~04
 

.u Ido r , CO 80302
 
3 440-5234 Office
 
3 638-1028 Cell
 
3 440-5241 Fax
 
om a 31ackber~y device
 
---Original Message----­
:lIT<: "Par l. Rizzo" <paal.rizzo@Riz1:oasscc.com>
 

Dan Johnson <dljohnson@geiconsuJtants.com>
 
: Dorald Bruce <daDruce@geosysternsbr~ce.com>
 

mailto:mailco:tfrede~ick@rivanna.orgJ
mailto:rnai:~o:rnkrow:es@rivanna.orgJ
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To: <tfrederic~@r~vanna.org> 

Sent: 4/14/2009 10:24:04 ~~ 

Subject: ~~: Requested Response 

CONF CA:,L A T 1; 30 PM e dt; ON FRIDAY WO?,((S FOR tvIE 

?~on: To~ frederick lmailto:tfreder~ck@rivanna.org]
 

Sent: Tuesday, Aprll 14, 2009 10:03 AM
 
To: Dan Joh;1son I; Pa u L Rizzo; 'Donald Bruce I
 

Subject: FW: Requested Response
 

RWSA wou~d like to conference with you to discuss your inpressions of Gannett Fleming's
 
proposal once you nave had an oppor":un~ty to review.
 
Please indicate your availability Thursday and Friday this week.
 

From: Ke no , Aa r cn D. ['Tlailto:akeno@GFNET.cowJ 
Sent: Wednesday, April 08, 2009 10:42 AM 
To: ":frederick@riva;1na.org 
Cc: Koont?, Gene C.; Stout, William M. 
Subject: Requested Response 

The response requested in our April 1 meeting is attached. If you have any questions or 
require ad~itional information, please let ~e know, o~ feel free to contact Gene or Bill. 
Gannett Fleming looks forward to your response and restarting this project. We certai;11y 
understand the importance of a long term water supply solution for ":he Charlcttesville 
co~~uGity aGd ace committed ta ass~stiGg RWSA in achieviGg thal goal. 

Aaro~ D. Keno, P.~. 

vice Presicent 

·labile: (703) 793-4651 
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