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Fred Spitz, 12;12 PM 4/30/01 , First installment--withrawals 

Date: Mon, 30 Apr 2001 12:12:51 -0400 
From: Fred Spitz <fspitz®usgs.gov> 
X-Mailer: Mozilla 4.7 (en] (WinNT; U) 
X-Accept-Language: en 
To: Bob Canace <bobc®njgs.dep.state.nj.us> 
X-MIMETrack: Itemize by SMTP Server on gsvareshOl/SERVER/USGS/DOI(Release 5.0.3 |March 

21, 2000) at 04/30/2001 12:13:03 PM, 
Serialize by Router on gsvareshOl/SERVER/USGS/DOI(Release 5.0.3 |March 21, 2000) at 

04/30/2001 12:13:16 PM 
Subject: First installment--withrawals 

Bob, 

Here's the monthly withdrawal spreadsheet you wanted--it's my working copy. 
Because of the amount of time required to generate this spreadsheet, it only 
contains withdrawals for odd-numbered years, 1992-99.  (I have a separate 
spreadsheet for the RVWF-Suffern withdrawal plot that contains every year of 
data, 1992-99.)  It would take 1-2 days to complete the attached spreadsheet 
for even-numbered years.  If you need every year, I'll need to talk to Tony 
before working on that.  Let me know what your data needs are or if you have 
any questions about the attached spreadsheet. 

Fred 
771-3954 
Attachment Converted: "C:\EUDORA\Attach\ramapowithd.xls" 

Printed for Bob Canace <bobc®njgB.dep.state.nj.us> 



Fred Spitz, 03:26 PM 4/30/01 , Seepage Run Data 

Date: Mon, 30 Apr 2001 15:26:52 -0400 
From: Fred Spitz <fspit2®usgs.gov> 
X-Mailer: Mozilla 4.7 (en] (WinNT; U) 
X-Accept-Language: eh 
To: Bob Canace <bobc®iijgs.dep.state.nj .us> 
X-MIMETrack: Itemize by SMTP Server on gsvareshOl/SERVER/USGS/DOI(Release 5.0.3. |March 

21, 2000) at 04/30/2001 03:26:54 PM, 
Serialize by Router on gsvareshOl/SERVER/USGS/DOI(Release 5.0.3 |March 21, 2000) at 

04/30/2001 03:28:51 PM 
Subject: Seepage Run Data 

Bob, 

Here's the remainder of the data you requested this morning.  I have attached 
a word document of the seepage run table which has a new column for the gain/ 
loss in the river subreach above the particular measuring station.  I have also 
attached an Arc/Info export file of the seepage run sites. This point coverage 
contains a new item called gain/loss, which contains the same info mentioned 
above.  If you have Arc/Info software in your office, the export file can be 
imported to a coverage using the import command, and then the coverage can be 
brought into ArcView by adding a theme.  If you don't have Arc/Info, then I'll 
need to make a shapefile of the coverage for you (not something I've done 
before, but could probably figure out). 

Fred 
Attachment Converted: "C:\EUDORA\Attach\seeptab.doc" 
EXP  0 E:\RAMAPO\SWDATA\SEEP98.E00 
LAB  2 

1 0 5.7735131E+05 8.5091206E+05 
5.7735131E+05 8.5091206E+05 5.7735131E+05 8.5091206E+05 

2 0 5.7866019E+05 8.4848756E+05 . 
5.7866019E+05 8.4848756E+05 5.7866019E+05 8.4848756E+05 

3 0 5.7775975E+05 8.4362763E+05 
5.7775975E+05 8.4362763E+05 5.7775975E+05 8.4362763E+05 

4 0 5.7652931E+05 8.4544450E+05 
5.7652931E+05 8.4544450E+05 5.7652931E+05 8.4544450E+05 

5 0 5.8343244E+05 8.4051025E+05 
5.8343244E+05 8.4051025E+05 5.8343244E+05 8.4051025E+05 

6 0 5.9773869E+05 8.4077113E+05 
5.9773869E+05 8.4077113E+05 5.9773869E+05 8.4077113E+05 

7 0 5.9248506E+05 8.3467763E+05 
5.9248506E+05 8.3467763E+05 5.9248506E+05 B.3467763E+05 

8 0 5.8974369E+05 8.3132631E+05 
5.8974369E+05 8.3132631E+05 5.8974369E+05 8.3132631E+05 

9 0 5.8876306E+05 8.2777950E+05 
5.8876306E+05 8.2777950E+05 5.8876306E+05 8.2777950E+05 

10 0 5.8892663E+05 8.2514988E+05 
5.8892663E+05 8.2514988E+05 5.8892663E+05 8.2514988E+05 

11 0 S.8575894E+05 8 . 3252400E+05 
5.8575894E+05 8.3252400E+05 5.8575894E+05 8.3252400E+05 

12 0 5.8685094E+05 8.2736713E+05 
5.8685094E+05 8.2736713E+05 5.8685094E+05 8.2736713E+05 

13 0 5.8700394E+05 8.2736788E+05 
5.8700394E+05 8.2736788E+05 5.8700394E+05 8.2736788E+05 

14 0 5.8249731E+05 8.2471913E+05 
5.8249731E+05 8.2471913E+05 5.B249731E+05 8.2471913E+05 

15 0 5.8242963E+05 8.2239275E+05 
5.8242963E+05 8.2239275E+05 5.8242963E+05 8.2239275E+05 

16 0 5.8840575E+05 8.2140356E+05 
5.8840575E+05 8.2140356E+05 5.8840575E+05 8 .2140356E+05 

17 0 5.8159156E+05 8 .2127525E+05 
5.8159156E-t-05 8 .2127525E+05 5 . 8159156E+05 8 .2127525E+05 

18 0 5.7922163E+05 8.2025506E+05 

Printed for Bob Canace <bobc®njgs.dep.state.nj.us> 



Fred Spitz/ 03:26  PM 4/30/01 , Seepage Run Data 

5.7922163E+05 
19 

5.7701025E+05 
20 

5.7555813E+05 
21 

5.7258275E+05 
22 

5.7006300E+05 
23 

5.6746519E+05 
24 

5.6746819E+05 
25 

5.6349969E+05 
26 

5.8502300E+05 
27 

5.6090444E+05 
28 

5.5930006E+05 
29 

5.5327238E+05 
30 

5.7922825E+05 
31 

5.6312238E+05 
-1 

TOL  2 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
-1 

SIN  2 
EOX 
LOG  2 
200012061535 

200012061535 0 

200012061535 0 

200012061536 0 
-.prj 
200012061537 0 

200012061531 0 

200012061942 0 

200104301335 0 

8.2025506E+05 5.7922163E+05 8.2025506E+05 
0 5.7701025E+05 8.1761613E+05 

8.1761613E+05 5.7701025E+05 8.1761613E+05 
0 5.7555813E+05 8.1680069E+05 

B.1680069E+05 5.7555813E+05 8.1680069E+05 
0 5.7258275E+05 8.1335063E+05 

8.1335063E+05 5.7258275E+05 8.1335063E+05 
0 5.7006300E+05 8.1091363E+05 

8.1091363E+05 5.7006300E+05 8.1091363E+05 
0 5.6746519E+05 8.0877894E+05 

8.0877894E+05 5.6746519E+05 8.0877894E+05 
0 5.6746819E+05 8.0786825E+05 

8.0786825E+05 5.6746819E+05 8.0786825E+05 
0 5.6349969E+05 8.0269600E+05 

8.0269600E+05 5.6349969E+05 8.0269600E+05 
0 5.8502300E+05 8.2493106E+05 

8.2493106E+05 5.8502300E+05 8.2493106E+05 
0 5.6090444E+05 7.9914694E+05 

7.9914694E+05 5.6090444E+05 7.9914694E+05 
0 5.5930006E+05 7.9732000E+05 

7.9732000E+05 5.5930006E+0S 7.9732000E+05 
0 5.5327238E+05 7.8657725E+05 

7.8657725E+05 5.5327238E+05 7.8657725E+05 
0 5.7922825E+05 8.1843369E+05 

8.1843369E+05 5,7922825E+05 8.1843369E+05 
0 5.6312238E+05 8.0067006E+05 

8.0067006E+05 5.6312238E+05 8.0067006E+05 
0 0.0000000E+00 0.0OO000OE+O0 

2 6.4723501E+00 
2 0.0000000E+00 
2 0.0000000E+00 
2 0.0000000E+00 
2 0.0000000E+00 
2 6.4334812E+02 
2 6.4334812E+01 
2 6.4334812E+01 
2 6.4334812E+01 
2 6.4334812E+01 
0        0        0        0 

2 14fspitz GENERATE seep98 

2    8fspitz BUILD seep98 POINT 

0    Ofspitz CREATEPOINT seep.9810.data seep98 

4 16fspitz PROJECT cover seep98 seep98p /gis/soft/prj/nj 

0    Ofspitz rename seep98p seep98 

0    Ofspitz import cover seep98 seep98 

0    Ofspitz build seep98 point 

0     Ofspitz ARCEDIT E:\RAMAPO\SWDATA\SEEP98 

EOL 
PRJ  2 
Projection STATEPLANE 

Printed for Bob Canace <bobc®njgs.dep.state.nj.us> 



Fred Spitz,   03;26  PM 4/30/01   ,   Seepage Run Data 

Zone 4701 

J      Datum NAD83 

Zunits NO 

Units FEET 

Spheroid GRS1980 

Xshift 0.0000000000 

Yshift 0.0000000000 

Parameters 

EOP 
IFO    2 
SEEP98.BND 
XMIN 
YMIN 
XMAX 
YMAX 

5.5327238E+05 
SEEP98.PAT 
AREA 
PERIMETER 
SEEP98# 
SEEP98-ID 
STATION 
CSTATION 
NAME 
TYPE 
CFS 
ACCURACY 
GAIN/LOSS 

0.0000000E+00 
Sloatsburg 

O.OO00OOOE+O0 
Sloatsburg 

0.0000000E+00 
Nakoma Brk 

0.00000O0E+O0 
Sloatsburg 

0.0000000E+00 
Ramapo 

O.OO0O0O0E+O0 
Suffern 

O.OOOO000E+00 
Montebello Rd 

0.0000000E+00 
Suffern 

0.0000000E+00 
W Mahwah 

0.0000000E+00 
at W Mahwah 

O.OOO000OE+O0 
Suffern 

0.0000000E+00 
Mahwah Riv 

O.00000OOE+00 
mouth 

O.ODOOOOOE+OO 

4-1 
4-1 
4-1 
4-1 

14-1 
54-1 
94-1 

134-1 
7.8657725E+05 

XX 
12 3 
12 3 
12 3 
12 3 

5.9773 
XX 

12 3 
12 3 
5-1 
5-1 
8-1 
8-1 

30-1 
1-1 
5 2 
2-1 
1-1 

4-1       14-1 
4-1       54-1 
4-1        94-1 
4-1     134-1 
8-1     174-1 
8-1     254^1 

30-1     334-1 
1-1     634-1 
5-1     644-1 
2-1     694-1 
1-1  714-1 

0.0O0O0OOE+0O 
C 1.7200000E+01FP 
0.OOO000OE+00 

8.1000000E-01 P 
O.O0OOO0OE+O0 

1.8200000E+01 FG 
O.OO00OOOE+0O 

3.0000000E-02 G 
0.0O0O00OE+O0 
C 1.7500000E+01GFL 
0.OOO0O00E+O0 
C 5.6000000E-01 P 
0.0O00000E+0O 

1.1500000E+00 PG 
O.O00O0O0E+O0 

8.2000000E-01 FL 
0.0OOOO0OE+0O 

1.0200000E+00 PG 
O.OOOOOOOE+00 

1.3400000E+00 GG 
O.000OOO0E+00 
C 1.5000000E+01 FL 
0.000O000E+O0 

1.7040000E+01 FG 
0.O00O00OE+0O 

2.9100000E+00 GG 
0.O0O0OOOE+OO 

4 4  16 1 
60-1 -1  -1-1 
60-1 -1  -1-1 
60-1 -1  -1-1 
60-1 -1  -1-1 
869E+05 8.5091206E+05 
11 11  72       31 

60-1 -1  -1-1 
60-1 -1  -1-1 
50-1 -1  -1-1 
50-1 -1  -1-1 
30-1 -1  -1-1SID 
20-1 -1  -1-1CSID 
20-1 -1  -1-1 
20-1 -1  -1-1 
40-1 -1  -1-1 
20-1 -1  -1-1 
20-1 -1  -1-1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12, 

13 

14 

1- 
2- 
3- 
4- 

1- 
2- 
3- 
4- 
5- 
6- 
7- 
8- 
9- 

10- 
11- 

1 138725001387250Ramapo Riv at 

2 138730001387300Stony Brk at 

3 138731501387315Ramapo Riv ab 

4 138735001387350Nakoma Brk at 

5 138740001387400Ramapo Riv at 

6 138745001387450Mahwah Riv nr 

7 138746501387465Mahwah Riv at 

8 138748001387480Mahwah Riv at 

9 138748301387483Mahwah Riv at 

10 138749001387490Masonicus Brk 

11 138742001387420Ramapo Riv at 

12 138742501387425Ramapo Riv ab 

13 138749201387492Mahwah Riv at 

14 138752501387525Ramapo Riv ab 

Printed for Bob Canace <bobc®njgs.dep.state.nj.us> 



Fred Spitz/ 03:26 PM 4/30/01 , Seepage Run  Data 

Ford wells 
O.0O00O00E+00 

Ford wells 
0.0000000E+00 

at Sunset Lk 
O.OO00OO0E+O0 

Washington Ln 
0.0000000E+00 

Halifax Rd 
O.OOOOOOOE+00 

Middle Vly 
0.0000000E+00 

Fike Brk 
0.0000000E+00 

Bear Swamp Brk 

2.0600000E+01 GG 
.OO0O0OOE+O0 
1.8380000E+01 PL 

.OOOOOOOE+OO 
5.3000000E-01 F 

.0000000E+00 
1.7400000E+01 GL 

.0000000E+00 
1.8800000E+01 PG 

.0000000E+00 
1.5700000E+01 GL 

.0000000E+00 
1.8300000E+01 EG 

.0000000E+00 
2.4300000E+01 FG 

0.0000000E+00 0.0000OOOE+OO 
Berlets 
0.0O000O0E+O0 

Glen Gray Rd 
0.0000000E+00 

Patriots Way 
0.0000000E+00 

Lenape Ln 
0.0000000E+00 

Mahwah 
O.OOOOOOOE+00 

Oakland Av 
0.0000000E+00 

Oakland 
0.0000000E+00 

Pompton Lks 
0.0000000E+00 

Ok at Rt. 202 
O.OOOOOOOE+00 

utlet 
SEEP98.TIC 
IDTIC 

1.6500000E+01 FL 
0.0000000E+00 

1.9500000E+01 FG 
0.0000000E+00 

1.8200000E+01 FL 
0.0000000E+00 

2.0200000E+01 FG 
0.0000000E+00 
C 1.7100000E+01 FG 
O.0O0O0O0E+O0 
C 2.0400000E+01 FG 
0.0000000E+00 

2.1700000E+01 GG 
0.0000000E+00 
C 2.2300000E+01 GG 
0.0000000E+00 

6.1000000E-01 G 
0.0000000E+00 

4.3000000E-01 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

XTIC 
YTIC 

EOT 
EOS 

G 
XX   3 

4-1 14-1 5-1 50-1 
4-1 54-1 12 3 60-1 
4-1 94-1 12 3 60-1 

5.9742713E+05 7.8632469E+05 
5.9779619E+05 8.5079475E+05 
5.532723eE+05 7.8657725E+05 
5.5364150E+05 8 .5104819E+05 

3 12 
-1 -1-1 
-1 -1-1 
-1  -1-1 

15 1387S3001387530Ramapo Riv bl 

16 138748801387488Masonicus Brk 

17 138753601387536Ramapo Riv at 

18 138757001387570Ramapo Riv bl 

19 138761001387610Ramapo Riv ab 

20 138766001387660Ramapo Riv bl 

21 138767001387670Ramapo Riv ab 

22 138771001387710Ramapo Riv at 

23 138776501387765Ramapo Riv at 

24 138776901387769Ramapo Riv at 

25 138781101387811Ramapo Riv at 

26 1387S0001387500Ramapo Riv nr 

27 138789001387890Ramapo Riv at 

28 138791001387910Ramapo Riv at 

29 138800001388000Ramapo Riv at 

30 138760001387600Darlington Bro 

31 138788801387888Crystal Lake O 

4 
1- 
2- 
3- 

Printed for Bob Canace <bobc®njgs.dep.state.nj.us> 



Fred Spitz, 04;24 PM 5/8/01 -, Re; Stream coverage in New Yor ' 

Date: Tue, 08 May 2001 16:24:54 -0400 
From: Fred Spitz <fspitz®usgs.gov> 
X-Mailer: Mozilla 4.7 [en] (WinNT; U) 
X-Accept-Language: en 
To: Bob Canace <bobc®njgs.dep.state.nj.us> 
Subject: Re: Stream coverage in New York 
X-MIMETrack: Itemize by SMTP Server on gsvareshOl/SERVER/USGS/DOI(Release 5.0.3 |March 
21, 2000) at 05/08/2001 04:24:33 PM, 

Serialize by Router on gsvareshOl/SERVER/USGS/DOI(Release 5.0.3 |March 21, 2000) at 
05/08/2001 04:24:56 PM, 

Serialize complete at 05/08/2001 04:24:56 PM 

Actually, the UWNY Ramapo wells (on the Mahwah River) do induce stream leakage. 
Glen made some instream potentiomanometer measurements near UWNY wells 27 and 
29 (the Ramapo wells on the Mahwah River) in late 1998 that verify this. 
Complicating the issue is the fact that a local confining unit within the 
valley fill aquifer may terminate between the two wells. The confining unit 
appears to be absent near the northern well (#27), but present near the southern 
well (29) .  Suffern's wells are probably too far from the Mahwah River to have 
a discernable impact on the river, however, there is scant hydrologic data in 
the area to support this claim. 

Fred 

>Fred, 
> 
>Thanks.  I just remembered I do have this.  I was trying to process it, but 
>it took so long to group into a text file I think I bailed out! 

>bob 
> 
>P.S.: When we spoke you didn't seem to think the UWNY Ramapo wells were 
>causing stream leakage per se.  Is that true? I think you believed the 
>loss on the Mahwah River might be more attributable to the Suffern wells. 

At 03:15 PM 5/8/01 -0400, you wrote: 
>I think I sent you this coverage last week.  It's the coverage of the streams 
>in and around the watershed, which includes the mainstems of the Ramapo and 
>Mahwah Rivers.  I recall you were looking for a mainstems only coverage, 
which 
>I didn't have.  In any case, I've reattached the export file. 
> 
>Fred 
> 
> 
>Bob Canace wrote: 
>> 
>> Fred, 
>> 
>> Didn't you say you had a GIS coverage of New York streams? Can I get that 
>> from you? I want to show the locations of the NY gaging stations and 
>> that'll show the Ramapo, I assume. Thanks. 
>> 
>> bob 
>> 
>> Robert Canace, Section Chief 
>> Bureau of Ground Water Resources Evaluation 
>> New Jersey Geological Survey 
>> P.O. Box 427 
>> Trenton, N.J. 08625 
>> 

Printed for Bob Canace <bobc®njgs.dep.state.nj.us> 



Fred Spitz, 11:50 AM 5/31/01 , Re; What Else?l 

Date: Thu, 31 May 2001 11:50:30 -0400 
From: Fred Spitz <fspitz®usgs.gov> 
X-Mailer: Mozilla 4.7 [en] (WinNT; U) 
X-Accept-Language: en 
To: Bob Canace <bobc®njgs.dep.state.nj.us> 
Subject: Re: What Else?! 
X-MIMETrack: Itemize by SMTP Server on gsvareshOl/SERVER/USGS/DOI(Release 5.0.7 |March 

21, 2001) at 05/31/2001 11:49:58 AM, 
Serialize by Router on gsvaresh01/SERVER/USGS/DOI(Release 5.0.7 |March 21, 2001) at 

05/31/2001 11:50:11 AM, 
Serialize complete at 05/31/2001 11:50:11 AM 

I checked our final testimony document that includes Bob Schopp's estimates. 
It says the "7Q10" for the Ramapo River at Suffern (01387420) is 3.4 cfs. 
Because of UWNY's outputs and inputs above this gage, I think it's wrong for 
them to refer to the flow at this gage as "natural".  For example, the "7010" 
at the gage above the well field, Ramapo River at Ramapo (01387400), is 8.8 cfs. 
Downstream, the "7Q10" at Ramapo River near Mahwah (01387500) is 13 cfs.  This 
estimate is based on data before 1980, due to a trend in the recent data. 

Fred 

Bob Canace wrote: 
> 
> Fred, 
> 
> During one of our meetings Tony Navoy had indicated that the 8 mgd passing 
> flow requirement at Suffern is close to the Q7/10 for the stream at that 
> point.  UWNY claims that they've asked for exemptions from this requirement 
> during drought because of lower natural flows during drought.  Has USGS 
> calculated the Q7/10 for the Ramapo at the Suffern gage? 
> 
> bob 
> 
> Robert Canace, Section Chief 
> Bureau of Ground Water Resources Evaluation 
> New Jersey Geological Survey 
> P.O. Box 427 
> Trenton, N.J. 08625 
> 
> 609-984-5587 (main line) 
> 609-633-1052 (voicemail) 
> 609-633-1004 (fax) 
> 
> *************************************** 
> New Jersey Geological Survey homeboypage 
> ht-.t-.p://www.state.n-i.us/dep/njgs/ 
^ *************************************** 

Printed for Bob Canace <bobc®njgs.dep.state.nj.us> 



periods, a significant portion of the water released from Lake Tiorati is lost due to 

infiltration and evapotranspiration as water travels along this 8-mile streambed. 

Although these losses have not been quantified, practical experience indicates that less 

than 50% of the water released from Lake Tiorati reaches the Stony Point WTP during 

dry weather. 

4.2 Groundwater 

4.2.1   Sand and Gravel Wells 

The primary well field in this category is the Ramapo Valley Wei! Field (RVWF) 

consisting of 10 wells located in the Village of Hillbum, Town of Ramapo. NY along the 

bank of the Ramapo River (see wells 84. 85 and 93-100 on Figure 4-1). Wells 84 and 99 

are currently inactive due to trichlorofluoromethane contamination of a portion of the 

aquifer. UWNY is in the process of adding an air-stripping unit to these wells to remove 

this contamination prior to use as a potable supply. The wells are drilled in deposits of 

stratified drift to depths ranging from approximately 75 to 125 ft. The water contained in 

these deposits is referred to as the Ramapo Valley Aquifer, which is designated at the 

federal and state level as a sole source or primary public water supply aquifer, which 

means that it is utilized for supplying potable water ahd, if contaminated would create a 

significant hazard to public health (See 57 Fed. Reg. 39201, August 28. 1992; 591 

NYCRR  Section  591.2).     The  wells  are  highly  productive  and  range  between 

approximately 500 to 1.400 gpm. 

Each of the 10 wells pumps to a central location, the Ramapo Valley Pump Station, 

where sodium hypochlorite and a corrosion inhibitor are added prior to being pumped to 

the distribution system. As specified in NYSDEC WSA No. 6507, flow in the Ramapo 

River, as measured at the Suffem Gauge (USGS No. 01387420) must be greater than 8.0 

mgd in order to use RVWF. The maximum allowable usage of RVWF is a daily 

maximum of 14 mgd. 

When RVWF is active, UWNY maintains river flow greater than 8 mgd by releasing 

water from Cranberry and Potake Ponds, for which a water release agreement exists. 

i;ii 
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^his agreement wih the owner of the Ponds, the Ramapo Land Company, allows UWKY 

'o release water from the upper 2 ft of Cranberry Pond and the upper 4.5 ft of Potake 

Pond, which flows into Cranberry Pond. Figure 4-1 shows the location of these Ponds 

relative to RVWF. When available water in these Ponds is depleted, UWNY can re- 

direct water pumped from RVWF to the river to maintain greater than 8 mgd of river 

flow. While this may help keep the well field active, it significantly decreases its 

production capability and is only effective in the fall and winter as a sole augmentation 

source. A general rule-of-thumb is that UWNY can sustain about 5 mgd of production 

during dry periods by using Potake and Cranberry Ponds as well as RVWF pump-back to 

the Ramapo River. When river flow is high, and with al! wells active, the practical 

pumping limit is approximately 11.8 mgd. Table 4-1 summarizes the production capacity 

of each of UWNY's wells. 

In recent years, in cooperation with the Palisades Interstate Park Commission (PIPC), 

UWNY has released water from several lakes in Harriman Park (Primarily Lake Sebago 

J^uid Pine Meadow Lake). UWNY developed a mathematical model of the Lake Sebago 

and Pine Meadow Lake watersheds to evaluate a minimum release that would not impact 

the primary purpose of these lakes, which is for recreation. UWNY has suggested the 

following release schedule to PIPC, which is under review: 

• Pine Meadow Lake: 0.5 mgd in June through October 

• Lake Sebaso: 1.5 mgd in July, August and September ; 1.0 mgd in October and 

November 

For the last three years UWNY has made releases from these lakes in a manner consistent 

with recreational usage objectives of PIPC. The above releases are intended to improve 

baseflow conditions in the Ramapo River, which should make augmentation releases 

from Potake and Cranberry Ponds more effective (i.e., less in-stream losses). UWNY 

continues to discuss these releases with PIPC with the goal of establishing a mutually 

beneficial public/private agreement that will ultimately benefit the residents of Rockland 

County by improving the reliability and yield of RVWF. As will be discussed further in 

EX. NJDEP-36 
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Stipulation between New Jersey and Spring Valley 
Water Company establishing 8 mgd passing flow at 
Suffern, NY 
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IZ. 23/99     THL 12:51 FAi CINDY MONACO  E^oiO 

j^ STIPULATION BY AND BETWEZ!! SPRING VALLEY 
W WATER COMPAHY, INC. , AND THE DIVISION OF 

WATER RESOURCES OF THE DEPARTMENT OF EN- 
VIRONMENTAL PROTECTION OF THE STATE OF • 
 NEW JERSEY       

This Stipulation by and between the Spring Valley Water 

Coapany Incorporated, hereinafter referred to as first party, 

.and the Division of Water Resources of the Department of 

Environmental Protection, state of New Jersey, hereinafter 

referred to as second party, is intended by the parties hereto 

to be incorporated in the record of the public hearings held 

before the New York State Department of Environmental Conserva- 

tion on the first party's Water Supply Application No. 6507. 

WHEREAS, first party recognizes that the second party has 

a. real and substantial interest in the waters of the Ramapo 

River and has from time to tine granted subterranean and surface 

diversion rights for portions thereof; and 

WHEREAS, first party recognizes that an upstream subter- 

ranean withdrawal by it of an annual quantity of water equivalent 

to a daily withdrawal of ten million gallons in the manner - 

described in the subject application from the Ramapo Valley 

Well Field, could conceivably reduce the volume of water avail- 

able in the State of New Jersey; and 

WHEREAS,, the possible experiences of the future may make 

modifications of the aforesaid application as it now stands 

necessary in unforeseen particulars; and 



12/23/99 THU 12:51 FAI CINDY MONACO 121011 

A «HER£AS, second party will withdrav, itS objection to said 

.  application, without preiadica, for th. assurances and conditions 

hereinafter set forth; and 

NOW,THEREFOEEr the parties hereto, in consideration of 

the conditions herein, agree as follows: 

!.  in the event that the Bureau of Water Regulation of 

• the Department of Environmental Conservation determines that 

all or part of' the conditions hereinafter set forth, are un- 

acceptable to the Bureau, then it is understood by the parties 

hereto that the second party will be offered the right to 

reinstate its objections to the aforesaid application without 

prejudice, and to pursue from any forum any relief it so deems 

appropriate,' 
"• • 2_ First party shaH after consulting with second party, 

install and operate such water monitoring and neasuring devices 

as nay be necessary to determine the i^act, if any, on the 

excise of the existing diversions permitted by the State of 

Sew Jersev. Same shall be constructed at locations upstream 

and downstrean, of the well field site, and shall be ^accordance 

with plans approved by the Department of Environmental Conser- 

vation of the State of Kew York. Said devices shall be in 

operation at least thirty (30) days prior to any approved 

diversion taking place, 

3  said monitoring and measuring devices shall be in 

' operation for the duration of this agreement, unless otherwise 

agreed upon in writing by the partis hereto. 

- 2 - 
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4. First party shall furnish to the second party monthly 

suinraaries of the river flow and of the subject vxell field 

punpage for the duration of this agreement, unless otherv/ise 

aareed upon in writing by the parties hereto. 

5. First party shall provide second party with such 

reports as may become available, or as nay be requested by 

second party, on the interpretation of hydrogeological data 

relatina to the operation of the aforesaid well field, including, 

inter alia,, data from a mathematical model as provided for in 

paragraph six. 

6. A computer model of the aquifer involved herein shall 

be developed by the first party, within two years, or any mutu- 

ally agreed upon extension by the parties hereto, after the 

auoroval of the aforesaid application by the Department of 

Environmental Conservation of the State of New York. 

7. Whenever the flow of the Ramapo River, as measured 

at the gauging station, referred to in paragraph nine, is (a) 

between the rate of ten (10) million gallons per day and eight 

(8) million gallons per day and (b) in' the event that the 

second party determines•that as a result of. the first party's 

pumping from the Ramapo Valley Hell Field an infringement 

exists as to the existing diversion rights in the State of 

New Jersey,.then the first party will forthwith reduce pumping 

bv a quantity equal to the amount of the infringement but not 

t  exceedir.a 2 million gallons per day, without contest as to the 

- 3 - 
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- a«4ct a liraitation on the first partyls ^^ I 

- «ia wen fieid to a qaantity,of less ^ ^^ ]]iiiiion- 

gallons per day. 

8- in the event the second party deterges that there is 

an ^rinoe.ent on the exists ^hts of snthoriled diveCTars 

. » the state of ^ Jersey ^ ^ proceaures ^ ^ ^ ^ 

Para^aph se^ fall, ^.^ saia ^^^^ ^ ^ ^ 

party hereb^^ agrees to subnit the is•. „*•<=• •^uit me issue of infringement for 
aeterstfnation to en appropriate foma. 

9. Withstanding paragraphs seven and eight, the first ^ 
party win fonbwitil  csase ^^ ^ ^ ^^ ^^ ^^ 

neld in the event the ilov  of the.Ranapo Kiver, as measured at 

the downstrear. genge to be between the Suffem and Hinburn 

boundary and North of the .-.a,, y^ Ihrm,ay ^^ ^  ^ 

nanapo Kiver, is at or beiow the rate of eight ,8, minion 

gallons per day. ! ^ ^lU 1  Ot) 

10. xt is understood by first party that the stipulations 

herein contained are In no way intended by -first party to  ' 

gualify eny of the rights of the second party to grant new 

divexsta authorizations with respect to the residual water 

resources of the ^ ^  Basin, if .ny, whioh are beyond   '' 

the diversion ailowances contemplated in Water Supply Applica. 

tlon 6507. -end in no way intended to gualify the rights of the 

second party to object to any further application by first perty 

or other parties which may affect its interests as respects 

residual water resources of the Kamapo River Oasin. 

o 

- 4 - 
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IN ./ITI^SS WEEEOF,  the said parties have hereunto s-t 

their ha1.ds and seals on this  Ut^        day of^£j^ ,  1975 

WITNESS: STATE op ^ ^^^ 

Department of Environmental 

SPRIlfG VALLEy WATER CblffAJJT,  INC 

-5- 



EamapoWRiver at Suffern (loss) 

Siuffern well field 

2 Miles 

• Bedrock well 
• Glacial valley-fill well 
• Stream measurement station 
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A Stream measurement station 

showing loss (loss) 
/S/ Ramapo River and tributaries 

EX. NJDEP-38 

STATE OF NEW YORK 
DEPT. OF PUBLIC SERVICE 

DATE Lh 
CASE NO.    ^ 
^ 101 

y^r 
Location of measurements stations near Ramapo Valley well field for USGS 1998 stream- 

flow study of Ramapo River in New York State 



Streamflow Hydrograph at USG^egulatory Gage (1990-99) 
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OTII Streamflow Hydrograph at UsW Regulatory Gage (1999) 
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requirement. 
Stream flow at USGS gage in Ramapo River at Suffem, New York, 1998, in relation to 8 mgd passing flow 

EX. NJDEP-41 



Letter for UWNY to NYDEC asking for Emergency 
Modification of permit condition on 8 mgd minimum 
passing flow in 1999. 

EX. NJDEP-42 STATE OF NEW YORK 
DEPT. OF RUBWC SERVICE 



United Watery United Water New York 
360 West Ny^^ 

WestNya<*. NY 10994 
telephone gu 623 isoo 
facsioule 914 620 33n 

maa repfies to: 200 Old Hook Road 
Harrington Park NJ 07640-1799 

RC HEALTH DEPT. . 
ENV. HEALTH DIVISION 

jl»N 1939 

••sn/PQ 

Via P^TTTITIP ancj First Qass Mail 

June 9,1999 

Joseph Marcogliese, P.E. 
New York State Department 
of Environmental Conservation 

200 White Plains Road 
Taxiytown,NY 10591-5805 

Re:      Water Supply Application No. 6507 
Ramapo Valley Well Held 
Application for Temporary Emergency Modification 

Dear Mr. Marcogiiese: 

On behalf of United Water New York CUWNY"), I am requesting that the 
Department provide emergency authorization pursuant to 6 NYCRR Section 
621.12 for a temporary modification to the above-referenced permit 

The recent severely hot weather conditions and lack of rainfall in Rockland 
County have resulted in low flow conditions in the Ramapo River. As of today, 
river flow had dropped to 11.2 MGD. Under these circumstances, UWNY would 
normally augment the river flows by operating its wells 99 and 100 to waste 
directly into the river for purposes of flow augmentation. Since these wells are in 
close proximity to the regulatory weir in Suffem, they are effective for river flow 

augmentation. 

However, due to the recent spill of trichlorofiuoromethane ("R-U") in dose 
proximity to the Ramapo VaUey Well Field, UWNY does not believe it is prudent 
at this time to run wells 99 and 100 wells to waste into the river. This is based on 

 -C   T>     1 



Joseph. Marcogliese, P.E 
111116 9,1999 
Page 2 

aquifer. UWNY has been continuously operating its wells 84 and 85 to waste into 
the River to attempt to capture the plume of R-ll contamination and prevent it 
from moving in the direction of other wells. If wells 99 and 100 were run to waste 
at this time, there would be risk that the plume would move in that direction, 
which also would bring it closer to Village of Suffem wells. 

Therefore UWNY requests that the bypass requirement at the Suffem weir be 
temporarily modified from a daily average of 8.00 MGD, with no set restrictions 
on UWNY pumping, to the following: 

UWNY will be required to cease all pumping from the subject wells 
if the flow of the Ramapo River as measured at the Suffem gauging 
station is at or below 4 million gaUons per day. If the flow is 
between 4 and 8 million gaUons per day, UWNY shall be required 
to restrict its pumping of the Ramapo Valley Well Held as foUows: 

Daflv Average Maximum UWNY Pumping from 
Ramaoo Valley WeU Field 

73-8 MGD 8 MGD 
70-7.5 MGD 73 MGD 
6.5-7MOD 7 MGD 
6-6.5MGL) 63 MGD 
5.5-6MGD 6 MGD 
5-53 MGD 53 MGD 
4.5-5MGD 5 MGD 
4-4.5 MGD 45 MGD . 

UWNY requests that this.modificadon be instituted on a temporary basis for a 14- 
day period effective June 10,1999 through June 23,1999. 

UWNY has consulted with the Village of Suffem, which has no objection 10 mis 
'request United Water New Jersey has also given its consent to this application. 

Please contact me at (201) 767-2886 if any additional information is required. 



• 

Joseph Marcogiiese, PJE. 
June^lSSS 
Page 3 

Thank you for your consideration of this request 

Very truly yours. 

Carla E. Hjelm 
Corporate Attorney 

cc:      Mayor Andrew C Haggerty, Village of Suffem 
Thomas NGcelli, Rockland County Health Department 
Robert Oberthaler, New Jersey Department of Environmental Protection 



NYDEC emergency authorization of modification of 8 mgd passing flow 
at Suffern to 4 mgd in 1999 drought, July 28,1999 letter to Ms. Carla 
Hjelm from Alexander Ciesiuk, Region 3, NYDEC. 

EX. NJDEP-43 STATE OF NEW YORK 
DEPT. OF PUBLIC SERVICE 

DATE ii nm 
CASENOZ. WHSM. 
EX //^/  



PE^EHBER &, I^^O 

STATE OF NEW YORK 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

In the Matter of the SPRING VALLEY WATER COMPANY, 
INC  Relative to Summary Abatement Order and Notice 
Dated October 17, 1980 and Temporary Modification of 
Water Supply Applications #5507 and #2189 

ORDER 

I, Robert F. Flacke, Coiranissioner of the Department of 

Environmental Conservation of the State of New York, having found 

after reading and filing the affidavit of William H. Lee, my 

designated Emergency Drought Coordinator, which is hereto attached, 

and due deliberation having been had, in accordance with my decision 

of November 21, 1980 in relation to this matter, it is 

ORDERED: 

' THAT the Spring Valley Water Company maintain the rate of the 

releases from Lake DeForest Reservoir at a flow which will maintain 

a flow of 7.75 million gallons per day in the Hackensack River below 

the intake of the Village of Nyack until another order is issued. . 

'THAT the Spring Valley Water Company lower the rate of 

withdrawals from Lake DeForest Reservoir to the minimum necessary 

for Rockland County. 

THAT the Spring Valley Water Company pump as much water as 

possible, but in no event more than 8.00 mgd, from the Ramapo Valley 

well field to meet water supply demands in its service area when the 

flow in the Ramapo River is between 3 mgd and 8 mgd at the Suffern 

gauge. 



Service hereof shall be made upon Respondents by telephone 

or by delivering a copy hereof to its offices or to the offices of 

its attorney or attorneys, which manner of service, in my judgment 

will reasonably notify the Respondents. 

Robert F. Flacke, Commissioner 
New York State Department of 
Environmental Conservation 

BV. M Yntc/U^f^ 
M. Peter^Lanahan, Jr. 
First Deputy Commissioner 

Dated: Decembers, 1980 

TO:    Spring Valley Water Company, Inc. 
350 West Nyack Road 

' West Nyack, New York  10994 
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«;TATE OF NW YORK 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION  ^ 

in the Matter of the SPRING VALLEY ^TER COMPANY. 
TNr  Relative to Suranary Abatement Order and Notice      AiiiUAVii 
Jat^d ScioSriT, 1980 and Temporary Modification of 
Water Supply Applications #5507 and w2189 

WILLIAM H. LEE deposes and says: 

1. I am the Drought Emergency Coordinator designated by 

Convnissioner Robert F. Flacke of the New York State Department 

of Environmental Conservation. I have a bachelor's degree in  Civil 

Engineering and a master's degree in Engineering Mechanics specializing 

in hydraulics. I have a Professional. Engineering License in the 

States of New York and Massachusetts. I have worked in the area of 

water resources and water supply for over twenty years. 

2. I submit this affidavit in support of an order to manage 

the waters of Lake DeForest Reservoir and the Ramapo Valley well 

field operated by the Spring Valley Water Company pursuant to the ^ 

Department decision dated November 21. 1980 in the matter of 

Spring Valley Water Company, Inc.. relative to Summary Abatement 

Order and Notice dated October 17. 1980 and Temporary Modification 

of water supply applications #2189 and #5507. 

3. I have reviewed the actual inflow into Lake DeForest 

Reservoir for the last several months and resultant net storage 

level, flowage conditions in the Ramapo River, operation of the 

Spring Valley Water Company rock wells and its overall system and . 

the relative needs of the upstream and downstream users of the 

Hackensaok River. I found that the reservoir storage level In 

) 
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Lake DeForest Reservoir was at 1.508 billion gallons at midnight of 

December 7. 1980. and the average net inflow to Lake Deforest 

Reservoir for the last two weeks in November 1980 was about 24 million 

gallons a day and about 7 mgd for the first week in December. 

Meanwhile, the average flow in the Ramapo River at Suffem gauge 

!i was 24.6 million gallons a day on December 7, 1980. 

4. Based on the guidelines provided in the Department decision 

and on the information above. I recommend that the Spring Valley Water 

Company maintain the rate of releases from Lake DeForest Reservoir at 

a flow necessary to maintain a flow of 7.75 mgd in the Hackensack 

River below the intake of the Village of Nyack. lower the withdrawal 

from Lake DeForest Reservoir as much as possible for Rockland County. 

and pump the Ramapo Valley well field as much as possible, but not 

to exceed 8 mgd, when the flow in the Ramapo River is between 3-00 

mgd and 8.00 mgd at the Suffern gauge. 

•^V^J^l. 
William H. Lee 

Subscribed and sworn to before me 
this ?•«£  day of G)*^/^*^ •,  1980. 

PnA^oA-       {)•   JSrv^jd- 

rAT/iSLAV.ri'.rrs 
Ketsry PvUic. ZXzXr d I 'r:: Ycrt; 

C!:»rr::iii:C--:\nT.:'i--->jf.:y 
Co;v.;r.::::c.! ;.*•::.• V" V". ~i .3, lOS.r 



August 19, 1995 letter from Ralph Manna Jr., NYDEC, 
to Carl H. Grossman, Spring Valley Water Company 

EX. NJDEP-44 
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New York State Department of Environmental Conservation 

Onlcnnial 

21 South Putt Corners Road 
Mew Paltz, NY 12561-1696 
(914) 255-5A53 

August 19, 1985 

Henry G. Williams 
Commissioner 

Mr. Carl H. Grossman 
Spring Valley Water Coopany 
360 West Nyack Road 
West Nyack, Hew York  10994 

Dear Mr. Crosssan: 

WATER RESOUKCEf. 

Spring Valley Water Co., Inc.—Alst Appl. 
Ramapo Valley Well Field 
WSA No. 6507 

5th Modifying Decision* 

I have considered your written requests of July 25, 1985 
and August 14, 1985.  In view of the drought emergency circum- 
stances and the precedent established in Commissioner Flacke's 
Temporary Modification Decision of November 21, 1980, I am hereby 
amending your permit to provide similar temporary relief from 
condition B of the original approval. 

Accordingly, the applicable Ramapo River flow restriction 
from the 1980 Decision remains three million gallons per day. 
Below that, pumping of the well field Is to be terminated.  All 
other permit conditions of the original approval and the 
Modifying Decision remain as written, except as modified herein. 

All reports specified in Recommendation D of the 1980 
Decision shall be submitted to Mr. Edward Karath, Chief of Water 
Management, NYSDEC, 50 Wolf Road, Albany, New York 12233-0001, 
and to me at this address. 

This temporary relief shall be In effect through January 31, 
1986.  Should the drought and low flow conditions persist, some 
further temporary extension will be considered. 

If you have any questions on your obligations under this 
temporary modification, please do not hesitate to contact me. 
Thank you for your cooperation. 

{ZsKS*- 

RM/ar 
cc; P. Keller 

c. Manfredl 
E. Karath 
S. Dean • 
1980 Parties 

ilph/Ma 
Regional   Permit   Administrator, 
Region  3 

* Numbering of modifying decisions corrected 
by G.G.  Behn,  8/26/85. Xb 



September 11, 1995 letter from Harry Russo, UWNY, 
to Commissioner Michael D. Zagata, NYDEC. 

EX. NJDEP-45 
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UnitedWater 360 W«It Nytlt Bo»d 
Wt«t NyKk. NY 109»* 

fKamtetU 6203311 
ITWI ittrtn to: :M ad Hook Ro«i 

HtirrcanPirtMOTMO-UBS 

September 11,199S 

VIA FAX ind FEDERAL EXPRESS 

Commiasioner Michael D. Zagata 
State of New York 
Department of Environmental Conservation 
50 Wolf Road 
Albany, New York 12233 

Re:     Water Supply Application No. 2189 
Like Deforest Reservoir 

Water Supply Application No. 6S07 
Ramapo Valley Well Field 

Application for Relnstalemenf of Temporary Modifications 

Dear Mr. Zagata: 

United Water New York (previously "Spring Valley Water Company'} provides the 
public water surply for most of Rockland County, New York. The persistent 
deficiency of precipitation in this region has resulted in conditions that prompted the 
Rockland County Commissioner of Health, in accordance with the Sanitary Code of 
Rockland County, to declare a Stage II Water Emergency for all of Rockland County. 
A copy of that Declaration dated September 1,1995 is attached hereto. 

In response to a prior drought which occurred during 1980, the Department of 
Environmental Conservation, by Decision dated November 21,1980, In re Spring 
Valley Walw Company, Inc. Relative to Summary Abatement Order and Notice 
Dated October 17,1980, and Temporary Modification of Water Supply Application 
No. €507 - Ramapo Valley Well Field and Water Supply Application No. 2189 - Lake 
Derorest Reservoir, and the subsequent Order dated December 29.1980, authorized 
temporaiy modifications to the minimum release and bypass restrictitms of the above 
referenced permits. 



Commisalentt Michael D. Zagata 
September 11,1995 
Page 2 

Lack of normal rainfall, which long term vreather fom^b Indicate ^J^£«; 
together with low stream flows, have created water wply eme^ency "~lrto« 
which again require a temporary modification of the «W referenced permits in 
orfeVto proted and conse^ the limited water r^ourcea available to «nre fte 
Splc of Rockland County. Dtapite augmenting the Rx.mapo River with over MO 
Son gallons of water from various acarces (In accordance w^h r^mmendationa 
o(Z with the approval of your Department), maintenance of the 8.00 MGD bypass 
requirement could not be met, and, therefore, in accordaiv^^lh our Water Supply 
ApplStion 6507, the entire Ramapo Valley Well Field (aulhorired withdrawal 14.00 
MGD) was shut down and taken out of service al 4:00 A.M., Wednesday, 
September 6,1995. In addition, our DeForest Reservoir is cutrenlly at 443% capacity, 
sieniGcantly below the norm of 62% at this time. Based on below normal 
precipitation predictions for the remainder of 1995, DeForest Reservoir wjl not refill 
next roring for the 1996 summer sea5on wilhnut extraordinary measures being taken. 
This would continue into next year the wvcre stress on the water supply aituntion 
being experienced in Rockland County. 

Accordingly, United Water New York requests rcinstalemenl of the following 
relaxation of the release and bypass requirements of the above referenced permits: 

That the Lake DeForest minimum release be changed from 7.75 MGD to a 
requirement that: 

United Water New YorV be allowed to maintain the rate of Ihe^ 
releases from Lake Deforest Reservoir at a flow which will maintain a 
flow between 4.00 and 7.75 MGD in the Hackensack River below the 
intake of the Village of Nyack until a further Order is issued; and 

That the bypass requirement at the Suffem gauge be changed from 8.00 MGD to a 
requirement that: 

United Water New York be allowed to pump as much water as 
possible, but in no event more than 8.00 MGD, from the Ramapo 
Valley Well Field to meet water supply demands In Its service area 
when the flow in the Ramapo River is between 3.00 MOD and 8.00 
MGD at the Suffem gauge, until a further Order is Issued. 

Both these modifications were fully considered and initially authorized by the Order 
dated December 29.19S0 during that previous drought. In addition, the same 
temporary modifications to the Ramapo Valley Well Field bypass requirements now 
being requested were authorized by Letter dated August 19,1985. during the drought 
emergency situation which existed in that year. 
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CommiMloner Michael D. Zagato 
September 11,1995 
PageS 

The New Jersey Department of Environmental Protection has been adviaed of thia 
aituation and the fact that actual gauge Hows in »Hc Ramapo River have dropped to 
below 1.1 MGD since United Water New York has slopped production from its weU 
field and augmentation from other aurfare and groundwster sourcea. It ia in tiw beat 
Interest of all downalream users that additions! augmented flows, albat at a reduced 
amount, begin at the earliest point in lime; granting toe permit modiEcationa will 
dlow such augmentation to commence again. United Water New Jeraey, the only 
New Jersey purveyor impacted by the change in the DcForest releases, fully supports 
this application. 

Please contact Michael Barnes, Dlrector-Operations of United Water New York Inc., at 
(914) 623-1500, or Pen Tao, Diredor-Syslnn Planning of United Water New Jersey at 
(201) 767-2840, if you require any further information with respect to the operating 
conditions which make this Applicalion necessary. Plcast contact the undersigned at 
(201) 767-2816 or Caxla Hjdm, Esq., Corporate AHomey-Rates & Regulations of 
United Waler New York, at (201) 767-2886, with regard to any procedural or legal 
aspects of this Application. 

In view of the full exploration of the eppropriateness of these temporary 
modifications when they were initially authorized by an Order of the Department 
issued after a full public hearing on them. United Waler New York respectfully 
submits thai the temporary reinstatement of these modifitations at this time can be 
considered minor; Le, they do not constitute a material change m the conditions of 
the above referenced permits nor the natural flow characteristics of the waterways. 

United Water New York therefore urges that the Department of Environmental 
Conservation act expeditiously in the public inlcresl on this request to preserve the 
integrity of the water supply and grant this Application. 

Very truly yours. 

Harry A. Russo 
Corporate Counsel 

HARXeob 
Enclosure 
cc.      Gar)- Spielmann. Executive Deputy Commissioner, NYS DEC 

Lou Concra, Regulatory Services, NYS DEC 
Dan Campbell, Regional Affairs, NYS DEC 



N. G. Kaul, Director-Water, NYS DEC 
Warren Lavexy, NYS DEC 
George Danskln, NYS DEC 
Cewie J. Manfredi, NYS DEC 
Margaret Duke, NYS DEC KTVCPCP 
The Honorable Harold A. Jerry, Jr., Ghairman, NYS PSC 
Mi rhilip Teumim, Directcr-Encrgy fe Water, NYS DPS 
Commbsionef Barbara DeBuono, NYS DepL of Health 
Commissioner Marvin -rhalenbeTg, M.D., Rockland Co. Health DepL 
The Honorable C Sctrtt Vanderhocf, Rockland Co. Executive 
The Honorable Joseph A. Holland, NYS Senate 
The Honorable Alexander J. Gromack, NYS Assembly 
The Honorable Nancy Calhoun, NYS Assembly 
The Honorable Samuel Colman, NYS Assembly 
Mayor George Pamess, Suffem. New York 
Leonard Cooke, Chairman, Village of Nyack ^^^.. nYrorcw 
Commissioner Robert C Shliuv Jr., New Jereey DEP (FEDERAL EXPRESS) 
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TV 05769 - Donald Distante response to NJDEP document request 

EX. NJDEP-46 STATE OF NEW YORK 

DATE^1"//^/^'0 SERV,CE 

CASEN5^L£Z^Z: 



J  •' 

Responses to 
New Jersey Department of Environmental Protection 

Document Request of April 27, 2001 (NJDEP-3) 
Case No. 98-F-1968 

Ramapo Energy Project 

Request 8: Copies of any studies or analyses developed by or on behalf of United 
Water New York to support long-term or temporary lowering of 
required passing flows during periods of low flow in the Ramapo River. 

Response: 

After reviewing Company records, we did not find formal studies on this issue. The 
Company has never requested permanent lowering of the 8 MGD requirement for 
Ramapo Valley Well Field operations. All temporary requests were made during 
periods of drought, when the river was well below 8 MGD under natural conditions. 
It should also be noted that the term "required passing flows" only refers to the 
requirement that the Ramapo River flow be at 8 MGD when the Ramapo Valley Well 
Field is operating, and that there is no passing flow condition at'othfer'times. 

Data Response Prepared By:        Donald Distante 

Date: May 9, 2001 
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Water release agreement between Spring Valley Water Company and 
Ramapo Land 

EX. NJDEP-47 
NEW YORK ) 

SERVICE 

zEEI3£ll 



WATER RELEASE AGREEMENT 

AGREEMENT dated NovraMfl(F«. 3,    ,   1990 between RAMAPO LAND 

CO., INC. ("Ramapo Land"), a corporation organized under the 

laws of the State of New York and having its principal office at 

Route 17, Sloatsburg, New York 10974, and SPRING VALLEY WATER 

COMPANY INCORPORATED ("Spring Valley"), a public utility 

corporation organized under the laws of the State of New York 

and having its principal office at 360 West Nyack Road, West 

Nyack, New York 10994; 

WHEREAS, the decision of the New York State Department 

of Environmental Conservation ("DEC") on Spring Valley's 

application for permission to develop its Ramapo Valley Well 

Field, WSA No. 6507, dated September 15, 1976, directs cessation 

of pumping operations at said well field whenever the flow in 

the Ramapo River is below 0 million gallons per day as measured 

at the Suffern Gauging Station; and 

WHEREAS, Spring Valley is desirous of obtaining certain 

rights from Ramapo Land to release water from Potake and 

Cranberry Ponds for the purposes of augmenting the flow of the 

Ramapo River to help assure the uninterrupted operation of the 

Ramapo Valley Well Field; and 

WHEREAS, Ramapo Land has agreed, subject to obtaining 

the approval of the DEC or such other governmental authority or 

agency as may have jurisdiction with respect to the foregoing 



release, to grant to Spring Valley certain rights to release 

water from Potake and Cranberry Ponds (hereinafter referred to 

as the "Water Release Rights"). 

NOW, THEREFORE, in consideration of the premises and 

the mutual covenants herein set forth and for other good and 

valuable consideration, the receipt and sufficiency of which is 

hereby acknowledged, the parties hereby agree as follows: 

SECTION 1.  TERM 

The term of this Agreement shall be for a period 

of ten (10) years (the "Term").  The Term shall 

commence on the date of closing. 

SECTION 2.  ANNUAL PAYMENT 

In consideration for the Water Release Rights 

granted hereunder. Spring Valley agrees to make an 

Annual Payment to Ramapo Land as follows: 

(a) Upon the date of closing. One Hundred Fifty 

Thousand Dollars ($150,000.00) in cash, 

certified, or cashier's check. 

(b) Subject to the adjustment described in  

Section 3 hereunder, upon each anniversary 

date of the commencement of the Term, One 

Hundred Fifty Thousand Dollars (5150,000.00) 

in cash, certified or cashier's check. 
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SECTION 3.  CONTRACT ADJUSTMENT 

The Annual Payment shall be adjusted conunencing 

with the Annual Payment due on the fifth (5th) 

anniversary of the commencement of the Term for the 

sixth (6th) year of the Agreement.  The adjustment 

shall be based on one-half of the percentage increase, 

if any, in the Consumer Price Index ("CPI") over the 

first five (5) years of the Term, which increase shall 

be measured by subtracting the CPI as of July 1, 1990 

from the CPI as of the last day of the fifty ninth 

month following the date of closing.  It is agreed that //  • 

the CPI s of July 1, 1990 is  13£. *£ •  If there Jr^j 

has been an increase in the CPI, Ramapo Land shall    C    L-— 

notify Spring Valley in writing of such adjustment at 

least fifteen (15) days prior to the effective date of 

the adjustment.  The notice shall state the amount of 

said adjustment and shall include all supporting 

workpapers.  The notice shall also include the total 

amount of the Annual Payment required for the balance 

of the Term.  Failure of Ramaao Land to givo gnfh  

notice shall not waive or defer the time or amount of 

any such payment due hereunder, but shall simply defer 

the time for Spring Valley to review the computation of 

Ramapo Land and its supporting papers. 
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SECTION 4.  RENEWAL TERM 

Upon the expiration of the Term, Spring Valley 

shall have the option to renew this Agreement for one 

(1) additional ten (10) year period (the "Renewal 

Term").  Spring Valley shall exercise this option to 

renew by providing Ramapo Land, its successor or 

assigns, with written notice of its intention to renew 

at least three (3) months prior to the expiration of 

the Term.  In the event Spring Valley elects to renew 

the Agreement for said additional ten (10) year period, 

the Annual Payment shall be adjusted for the first 

through the fifth years of the Renewal Term and again 

for the sixth through the tenth years of the Renewal 

Term.  In each case the Annual Payment under Section 2 

plus any previous increases under Section 3 shall be 

adjusted for the percentage increase in the CP1 over 

the respective previous five (5) year periods, which 

increase shall be measured in accordance with the 

requirements of Section 3 hereinabove. 

SECTION 5.  CLOSING 

The closing shall take place within thirty (30) 

days of receipt by the parties of all of the approvals 

necessary pursuant to this Agreement, including those 

referred to in Section 10 hereunder. 



• 

SECTION 6-  WATER RELEASE RIGHTS 

Ramapo Land hereby grants to Spring Valley the 

right to release water from Potake and Cranberry Ponds 

for purposes of augmenting the flow of the Ramapo River 

in accordance with the decision of the DEC on Spring 

Valley's application for permission to develop its 

Ramapo Valley Well Field, WSA No. 6507, dated September 

15, 1976, which would require the cessation of pumping 

operations at said well field whenever the flow of the 

Ramapo River fell below eight million gallons per day 

as measured at the Suffern Gauging Station.  Any 

release of water pursuant to this Agreement, shall be 

in compliance with the Management and Operation Plan 

referred to in Section 8(c) and shall be subject, 

however, to the following limitations: 

(a)  No quantity of water shall be withdrawn that 

would have the effect of lowering the water 

level of Potake Pond below United States 

Geological Survey ("USGS") Elevation 612.1 

and provided further that in no event shall 

the level of Potake Pond be lowered more than 

four and one-half (4.5) feet, as measured 

from the top of the dam spillway as it exists 

from time to time; 
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(b) No quantity of water shall be withdrawn that 

would have the effect of lowering the water 

level of Cranberry Pond below USGS Elevation 

512.5 and provided further that in no event 

shall the level of Cranberry Pond be lowered 

by more than two (2) feet, as measured from 

the top of the dam spillway as it exists from 

time to time; and 

(c) The withdrawal or release of any and all 

water from said ponds throughout the year 

shall be performed at a time and in a manner 

consistent with prudent management and 

conservation practices and in accordance with 

the requirements, if any, of the DEC, Army 

Corps of Engineers or any other governmental 

agency with jurisdiction thereof.  In this 

regard. Spring Valley agrees to operate its 

Ramapo Valley Well Field in a manner 

consistent with its historical operating 

methods and practices.—Spring Vallci bl'ioll  

notify Ramapo Land of any deviations from its 

historical method of operation of its Ramapo 

Valley Well Field or of the Management and 

Operation Plan referred to in Section 3(c). 
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(d) The parties recognize that Ramapo Land, its 

successors and assigns, has and does retain 

the right to use the Potake and/or Cranberry 

Ponds for any and all purposes including 

recreational, fire protection and non-potable 

(as defined in the Management and Operation 

Plan) water supply purposes and that all 

rights conveyed hereunder are subject to any 

and all rights conveyed to any member of the 

Pierson Lakes Homeowner's Association, Inc. 

set forth in the Offering Plan of Pierson 

Lakes Homeowner's Association, Inc. and the 

declaration of covenants, easements and 

restrictions forming a part thereof as 

amended from time to time. 

(e) Ramapo Land, its successors and assigns, 

shall not authorize any testing of its fire 

protection system from June to October 

(except in case of an emergency) without 

^iiSu •Q-.A.-I/-jrv*^—iI\J a L^ —  »> ———ii—•nt-  — •.  ——•-—- ~^ ..wfc-— *J 

in advance to Spring Valley.  Ramapo Land 

shall make available for inspection to Spring 

Valley any and all records maintained by 

Ramapo Land relative to the operation and 

maintenance of the fire protection system 
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including leaks, discharges and testing of 

the system. 

SECTION 7.  OPERATION OF DAMS 

(a) During the Term, and Renewal Term, if any. 

Spring Valley shall be responsible for the operation 

and maintenance, including ordinary and necessary 

repairs as described on Exhibit A attached hereto and 

made a part hereof, of the dams, spillways and 

appurtenances at Potake and Cranberry Ponds, provided 

however, Ramapo Land shall be required to perform the 

following repairs and improvements to the dams prior to 

the closing called for hereunder: 

(i) install a one-foot barrier on the top of 

the dam on Cranberry Pond as shown in the 

drawing attached hereto as Exhibit B; 

(ii) repair cracking in Bays 3, 5 and 8  of 

the Tivoli (Cranberry) Pond Dam; 

(iii) provide supplementary support for the 

deck beam in Bay 5 of the Tivoli (Cranberry) 

Pond Dam as shown in the drawing attached  

hereto as Exhibit C; and 

(iv) mitigate seepage flowing through or 

around buttresses and from Bay 1 into Bay 2 

and from Bay 9 into Bay 8 of the Tivoli 

(Cranberry) Pond Dam. 

-8- 



If the improvements or repair work (the "Work") 

required of Ramapo Land pursuant to Subparagraphs (i) 

through (iv) above has not been completed by Ramapo 

Land prior to Closing, Spring Valley shall have the 

option of either terminating the Agreement pursuant to 

Section 10 or extending the time for Ramapo Land to 

perform the Work upon such terms and conditions as the 

parties shall agree. 

Ramapo Land represents that, to the best of its 

knowledge, information and belief, the following 

repairs or maintenance are not currently required by 

the DEC: (i) raise the training walls at the Cranberry 

Pond spillway and regrade behind to expose the buried 

portion of the spillway; (ii) remove the sediment 

buildup upstream of the Cranberry Pond spillway; 

(iii) repair the 36" sluice gate at the Cranberry Dam; 

(iv) install an upstream gate valve on the 10" drain 

line through the Cranberry Dam; and (v) correct the 

reverse slope in the 3-foot diameter culvert in the 

Potake spillway- diseh-arge—ehanncl. — • 

(b)  During the Term, the cost of any work or 

improvements to the Potake or Cranberry dams, spillways 

or appurtenances required or necessary to allow Spring 

Valley to release water from Cranberry or Potake Ponds 

and the cost of the operation and maintenance of the 

dams, spillways and appurtenances shall be borne 
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entirely by Spring Valley.  Notwithstanding this 

Paragraph (b), Ramapo Land shall be responsible for the 

cost associated with any extraordinary maintenance 

which may include work or improvements required solely 

to comply with any DEC or Army Corps of Engineers 

report or order (which work does not constitute 

maintenance or ordinary and necessary repairs) where 

such report or order does not arise out of or relate to 

Spring Valley's use of the dams, spillways or 

appurtenances or the exercise of its Water Release 

Rights pursuant to this Agreement.  However, if the 

anticipated or actual expenses associated with any 

extraordinary maintenance to be performed either as a 

result of any DEC or Army Corps of Engineers report(s) 

or order(s) or otherwise, which is deemed by Spring 

Valley to be the responsibility of Ramapo Land, is in 

excess of 825,000.00 for any twelve month period, then 

Ramapo Land shall have the option of terminating this 

Agreement upon three months written notice (or such 

shorter period i-f requ-^-rsd i:y the DEC cr .'.rmy Cargj ^,2— 

Engineers by virtue of any limitation in or resulting 

from such order on the ongoing use of the facilities 

for the retention or distribution of water on the 

Ramapo Land site referred to herein).  Provided further 

that if Spring Valley elects to incur and pay the 

expenses in full and notifies Ramapo Land within the 
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time set forth herein prior to the effective date of 

cancellation of the Agreement, then Spring Valley may 

exercise the right to incur that expense and continue 

this Agreement without any reduction in the Annual 

Payments otherwise due to Ramapo Land. 

(c) Spring Valley shall be responsible for 

installing and maintaining equipment at Cranberry and 

Potake Ponds for the purpose of measuring the water 

level of each Pond.  Such measurements shall be used in 

determining when the restrictions described in 

Section 6 above shall be imposed.  Spring Valley shall 

also provide Ramapo Land on a daily basis with the 

"Spring Valley Water Company, Inc. Vlater Shed and River 

Gauge Report", which report will include the records of 

the Ramapo gauging and Suffern gauging stations 

reflecting the daily flow rate of the Ramapo River, the 

activity of the Ramapo Valley Well Field and the daily 

levels of Potake and Cranberry Ponds provided, however, 

that during the winter months when Spring Valley is not 

exercising its Water Release Riahts under this  

Agreement, Spring Valley shall provide Ramapo Land the 

above information on a monthly basis. 

(d) Spring Valley has or will inspect all the 

dams, spillways and appurtenances currently existing on 

the property of Ramapo Land comprising the existing 

water distribution system of Pothat Water Company and, 
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upon Closing, same shall constitute an acceptance of 

all dams, spillways and appurtenances for the purpose 

of establishing the commencement of Spring Valley's 

operation and maintenance obligations assumed 

hereunder. 

SECTION 8.  CONSTRUCTION OF WRTER RELEASE FACILITIES 

(a)  Spring Valley shall operate water release 

facilities at Cranberry and Potake Ponds.  Ramapo Land 

shall grant Spring Valley the right to install siphons, 

drain lines, release pipes, stream gauging stations, 

flow control facilities, housing for vacuum pumps, 

telemetry equipment, energy dissipation structures, 

v-notch weirs or other related facilities ("Water 

Release Facilities") in the vicinity of Cranberry and 

Potake Ponds, provided such construction becomes 

necessary for the purpose of releasing water from the 

Ponds as permitted under this Agreement subject to the 

operating standards and practices contained in the 

Management and Operation Plan referred to in Section 

8(c).  Prior to Closing or during the Term, as the case 

may be, Ramapo Land agrees to execute, deliver and 

acknowledge any instruments of transfer and conveyance, 

in form satisfactory to counsel of both parties, which 

are necessary to transfer to Spring Valley, its 

successors or assigns, the right to construct and to 

repair, replace and maintain the Water Release 
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Facilities during the term of this Agreement.  Any 

rights granted to Spring Valley by Ramapo Land herein 

shall cease upon the termination of this Agreement. 

(b) Ramapo Land shall permit Spring Valley to 

install, or arrange for the installation of, utility 

services for the purpose of fully equipping the Water 

Release Facilities.  Spring Valley shall be responsible 

for the installation of and payment for all utility 

services to be provided.  Ramapo Land agrees to make 

available for Spring Valley's use existing pole lines, 

wire ways or spare conduits on a temporary basis until 

the installation of the underground electrical 

facilities required in connection with the proposed 

residential development of part or all of the 

surrounding lands by Ramapo Land.  Once said 

underground facilities are installed or the existing 

pole lines are removed, whichever shall occur first. 

Spring Valley shall provide for its own use such 

underground electrical facilities as are necessary to 

support the Water Release Facilities.  

(c) As part of the construction and operation of 

the Water Release Facilities at Cranberry and Potake 

Ponds, a written Management and Operation Plan (the 

"Plan") has been mutually adopted by the parties, a 

copy of which is annexed hereto as Exhibit "D".  The 

parties recognize the noise level and other aesthetic 
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implications of the proposed improvements shall be 

consistent with the development and enjoyment of the 

surrounding lands as an exclusive residential 

subdivision.  All such improvements shall be located 

within ten feet of either side of the current pipelines 

set forth on a survey map attached hereto as Exhibit 

"E" unless otherwise agreed in writing by Ramapo Land. 

Such plan shall be submitted to Ramapo Land at least 30 

days prior to the construction or alteration of any 

existing or future system or improvement.  In 

connection with the placement of all improvements, at 

no time shall any improvement, pipe or other facility 

associated with the Water Release Facilities be placed 

in or on the lands of Ramapo Land, its successors or 

assigns, designated as a building lot on a Survey Map 

attached hereto as Exhibit "F" and shall only be placed 

in such common areas as designated thereon with the 

consent of the Pierson Lakes Homeowners Association. 

(d)  At the option of Ramapo Land, upon the 

termination of this Agreement, Spring Valley shall be _ 

required to remove any part or all of the improvements 

and alterations made by Spring Valley to the dams, 

spillways and appurtenances as well as the Water 
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Release Facilities constructed under the Agreement.  If 

Ramapo Land elects to have any part or all of said 

improvements removed, then it shall notify Spring 

Valley, in writing, within 60 days of the termination 

of this Agreement, at which time the parties shall 

agree on a mutually satisfactory schedule for removal 

and return of the premises to the same condition as 

previously existed. 

SECTION 9.  INDEMNIFICATION AND INJUNCTIONS 

(a)  Ramapo Land, its successors and assigns, 

hereby assumes all risk of loss of or damage to any 

property whatsoever and injury to or death of any 

persons whomsoever, occurring by reason of, or in 

connection with or as a result of the Work and 

operations herebefore or hereafter performed by Ramapo 

Land, its successors and assigns at or around the 

ponds, and hereby agrees to indemnify, save harmless 

and release Spring Valley from and against any and all 

liability, loss, damage injury or death thus assumed, 

and from and against any and all claims, demands.  

actions, suits, judgments, costs, charges, fees 

(including reasonable attorney fees), damages, and 

expenses which may arise by reason of (i) the operation 

or activities by Ramapo Land in or around the ponds; or 

(ii) the breach by Ramapo Land of any of its 

obligations or covenants contained in this Agreement. 
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(b)  Spring Valley, its successors and assigns, 

hereby assumes all risk of loss of or damage to any 

property whatsoever and injury to or death of any 

persons whomsoever, occurring by reason of, or in 

connection with or as a result of the Work or 

operations herebefore or hereafter performed by Spring 

Valley, its successors and assigns at or around the 

ponds, and hereby agrees to indemnify, save harmless 

and release Raraapo Land from and against any and all 

liability, loss, damage injury or death thus assumed, 

and from and against any and all claims, demands, 

actions, suits, judgments, costs, charges, fees 

(including reasonable attorney fees), damages, and 

expenses which may arise by reason of (i) the 

operation or maintenance of the dams, spillways and 

appurtenances, and construction operation and 

maintenance of the Water Release Facilities by Spring 

Valley, or (ii) the breach by Spring Valley of any of 

its obligations or covenants contained in this 

Agreement.  In addition, and not by way nf i ini-i ^a-n<->r.  

Spring Valley recognizes that if it fails to adhere to 

the Plan, such failure may result in damage to any or 

all of the ponds, dams, spillways and appurtenances and 

that Spring Valley will be responsible to Ramapo Land, 

its successors and assigns for the cost of any repair 

resulting therefrom. 
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(c)  In addition to any other remedies available 

to the parties in law or in equity, the parties shall 

be entitled to restraint by injunction of the 

violation, or attempted or threatened violation, of any 

condition or provision of this Agreement, or to a 

decree specifically compelling performance of any such 

condition or provision. 

SECTION 10.  RPPROVALS 

This Agreement shall be subject to the approval of 

the DEC and any other regulatory agency having 

jurisdiction thereof.  Ramapo Land shall cooperate with 

Spring Valley in obtaining DEC approval or any other 

regulatory approval, and if required by Spring Valley, 

shall join in any application made by Spring Valley to 

the DEC or any other regulatory agency. 

SECTION 11.  TERMINATION 

(a)  This Agreement may be terminated and 

abandoned at any time prior to the Closing Date: 

(i) by mutual consent of Ramapo Land and 

Spring Valley; or         

(ii) by Spring Valley in the event Ramapo 

Land fails to comply with its obligations 

under Section 7 of this Agreement with 

respect to completion of the Work. 
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(b) Adverse Effect 

It is the intent of the parties hereto to 

perform water releases in a way that minimizes 

potentially adverse effect(s) to the ponds generally 

and more particularly to their recreational and 

aesthetic value.  The parties recognize that the 

fundamental act of withdrawing water to the agreed 

levels from the Ponds will have some effect on the 

recreational and aesthetic value of the Ponds. 

Nevertheless, due to the uncertainty surrounding 

whether such releases might have an unusual effect 

beyond that reasonably anticipated to result from said 

releases, the parties agree that the following steps 

will be taken to identify and correct any problems 

arising therefrom.  When a potentially adverse effect 

is noted other than the anticipated effect in the 

recreational and aesthetic value to the Ponds, Ramapo 

Land may request a determination (the "Report") to be 

made by a consultant fully qualified to make such 

findings and agreeable to both parties as -tto whpi-ho-r 

the potentially adverse effect: (i) has been caused 

principally by the water release activity; (ii) is 

likely to continue if water releases in the manner 

and/or at the level of the prior two years (or from 

inception if it has been less than two years from 

inception of this Agreement) are maintained or 
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increased; and (iii) is or is not subject to 

remediation.  Upon such a positive finding, the parties 

hereto shall immediately enter into discussions with 

the consultant to determine whether a modification can 

be made to the Plan or the release processes and/or 

equipment and whether the adverse effect being observed 

can be mitigated through such modification or through 

any other measure.  The parties shall use their best 

efforts to create a plan to mitigate and/or remediate 

the potential adverse effects. 

In the event that a plan approved by the 

consultant and Ramapo Land is not approved and adopted 

by Spring Valley within 45 days of its submission to 

Spring Valley or there is a determination by the 

consultant that the adverse effect cannot be mitigated, 

this Agreement may be terminated by Ramapo Land upon 

three (3) months written notice to Spring Valley. 

If Ramapo Land terminates this Agreement pursuant 

to this Section during the first two years after 

closing, Ramapo Land agrees to reimburse Sorino Vallev 

for the undepreciated original cost of the Spring 

Valley's investment in the Water Release Facilities. 

Ramapo Land also agrees that if it terminates this 

Agreement at any time during the Term or any renewal 

thereof, that it will refund to Spring Valley a pro 

rsta portion of the Annual Fee for the year of 
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termination.  For instance, if termination were to 

become effective after the fifth (5th) month of the 

year. Spring Valley would be entitled to a refund of 

seven-twelfths (7/12) of the Annual Fee for that year. 

The parties acknowledge that the cost of any 

Report shall be paid for equally by the parties. 

SECTION 12.  NOTICE 

All notices to be given hereunder shall be 

properly given if they are addressed 

to Ramapo Land: 

C. Scott Vanderhoef, President 
Ramapo Land Co., Inc. 
Route 17, P.O. Box 45 
Sloatsburg, New York 10974 

with a copy to: 

Thomas A. Condon, Esq. 
Birbrower, Montalbano, 
Condon &  Frank, P.C. 
67 North Main Street 
New City, New York  10956 

to Spring Valley: 

George M. Haskew, Jr., President 
Spring Valley Water Company 
200 Olri Hnnk- Rnart 
Harrington Park, New Jersey 07640 

with copy to: 

Robert A. Gerber, Esq. 
200 Old Hook Road 
Harrington Park, New Jersey  07640 
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or such other address as either party may from 

time-to-time furnish to the other in writing for such 

purposes. 

All notices shall be in writing and shall be 

mailed by certified or registered mail in an envelope, 

postage prepaid, addressed as above described, return 

receipt required. 

SECTION 13.  GOVERNING LAW 

This Agreement and its validity, interpretation, 

performance, and enforcement shall be governed by the 

laws of the State of New York. 

SECTION 14.  ENTIRE AGREEMENT 

This Agreement contains the entire agreement 

between the parties with respect to the subject matter 

hereof and supersedes all prior under standings, if 

any, with respect thereto.  This Agreement may not be 

modified, changed, supplemented or terminated unless in 

writing and signed by both parties. 

SECTION 15.  ASSIGNMENT 

This Agreement shall bind and inure to the benefit 

of the parties hereto and their respective successors 

and legal representatives, but shall not be assignable 

by any party without the written consent of the other 

party which shall not be unreasonably withheld or 

delaved. 
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IN WITNESS WHEREOF, the parties hereto have caused this 

Agreement to be executed by their duly authorized officers and 

have caused their corporate seals to be hereto affixed and 

attested as of the date first above written. 

(Seal) 

Attest:. 

Secretary \_s 

(Seal) 

Attest 

RAMAPO LAND CO., INC. 

By c L 
C. Scottf Vanderhoef, Presidaht 

SPRING VALLEY WATER COMPANY 
INCORPORATED 

President 

Assistant Secretary / 
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STATE OF NEW YORK    ) 
:  ss: 

COUNTY OF ROCKLAND   ) 

On the  aHe* day of ^foWa^y^in the year 1^0 f before 
me personally came C. SCOTT VANDERHOEF, to me known, who, being 
by me duly sworn, did depose and say that he resides /S^f S^ooK Aw- /% 
l^o •'T'-^---o . fJtw ^.ir-fC- ; and that he is the 
President of RAMRPO LAND CO., INC. the corporation described in 
and which executed the above instrument; that he knows the seal 
of said corporation; that the seal affixed to said instrument is 
such corporate seal; that it was so affixed by order of the 
Board of Directors of said corporation, ang^S^tat he signed his 
name thereto by like order. 

THOMAS A CONDON 
NOTARY PUBUC. Stele of New York 

No. 4503470 
Qualified In RocWand County-. • 

Commission Expires July 31,19 JU- 

STATE OF NEW YORK    ) 
:  ss: 

COUNTY OF ROCKLAND   ) 

On the «?/«-^   day otTUvoi'^Uu^ in the year/^0 , before 
me personally came GEORGE M- HASKEW, JR., to me known, who, 
being by me duly sworn, did depose and say that he resides 
"Zo \jAhi EMau/zart Aue*jue. l-tn.tsi>*<je, Hew Ten^eH ; and that he is the 
President of SPRING VALLEY WATER COMPANY INCORPORATED, the 
corporation described in and which executed the above 
instrument; that he knows the seal of said corporation; that the 
seal affixed to said instrument is such corporate seal; that it 
was so affixed by order of the Board of Directors of said 
corporation, and that he signed his name thereto by like order. 

^   • n / 
LUCILLE J. BEVll^QJA 
,:0URT PUBLIC SU1. •'>•« '«• 

U NO. «730l0o 
MSIOIKOI:. «0C".*'<l';J''"' 

COMMISSION i«««tS    fji, IC, i- 
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EXHIBIT A 

MAINTENANCE, REPAIR WORK AND ADMINISTRATIVE RESPONSIBILITIES 
AT POTAKE AND CRANBERRY DAMS AND SPILLWAYS 

Ordinary maintenance and administrative 

responsibilities to be performed by Spring Valley Water 

Company 

a. Repair animal burrows, depressions, tire ruts, and 

erosion occurring at both dams and spillways. 

b. Provide a regular program to cut grass and clear 

brush and trees at both dams and adjacent to and 

downstream of both spillways. 

c. Repair surface spalling which may develop in the 

concrete at Cranberry Dam and both spillways. 

d. Maintain rip-rap on upstream embankment face of 

Potake dam. 

e. Make yearly inspection of dams and spillways and 

document same. 

f. Provide early warning system and emergency action 

plan for downstream evacuation for both dams. 

g. Additional ordinarv and necessary repairs and  

maintenance of a type and nature which is similar 

to or the same as the work described in paragraph 

a through f above. 
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2.      Additional items to be performed by Spring Valley Water 

Company 

a. Install weir to monitor seepage at the right 

(west) abutment of Cranberry Dam. 

b. Regrade around the 12" outlet pipe downstream of 

Potake Dam. 

c. Install weir to monitor seepage at the embankment 

toe of Potake Dam. 
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MANAGEMENT AND OPERATION PLAN FOR DIVERSION OF WATER 
FROM POTAKE AND CRANBERRY PONDS 

BY SPRING VALLEY WATER COMPANY INCORPORATED 

General 

A. This Management and Operating Plan was developed 

pursuant to Section 8 of the Water Release Agreement 

dated , 1990, between the Ramapo Land Company 

and Spring Valley Water Company for augmenting the flow 

in the Ramapo River to help assure the uninterrupted 

operation of the Ramapo Valley Well Field. 

B. Because the water stored in the Potake and Cranberry 

Ponds is a finite resource. Spring Valley Water Company 

and Ramapo Land Company agree that the operation of the 

Ponds must be conducted in a manner that prudently 

seeks to avoid the unnecessary depletion of this water. 

In this regard. Spring Valley will use its best efforts 

to optimize the aesthetic value of the Ponds, to the 

extent that is possible while meeting its objective of 

ensuring the uninterrupted operation of the Ramapo 

Valley Well Field. 

C. In accordance with the Water Release Agreement, Spring 

Valley Water Company is entitled to release water from 

Potake Pond and from Cranberry Pond. Such releases of 

water under the Agreement may be made at any time of 



year throughout the term of the Agreement so long as 

said releases are consistent with this management and 

operating plan including but not limited to the 

sequence of releases provision contained below. 

II.  Sequence of Releases by Spring Valley 

Because Cranberry Pond is downstream of the Potake, the 

releases that will actually augment the flow of the Ramapo 

River are those made from the Cranberry Pond.  The 

following is the intended sequence of releases from the 

ponds.  It is understood that these steps will be used as a 

general guideline to meet the objective of best managing 

the stored water, but that some variations may occur in the 

actual levels that are achieved. 

A. Withdraw the top four (4) inches of water from 

Cranberry Pond prior to releasing any water stored in 

Potake Pond into Cranberry Pond. 

B. Once the top four (4) inches of water are withdrawn 

from Cranberry Pond, begin withdrawals from Potake and 

at a rate which closely matches the rate at which 

augmentation water is released from Cranberry Pond. 

The objective is to hold the level of Cranberry Pond at 

a point four (4) inches below its spillway.  This will 

continue until Potake Pond has been drawn down twelve 

(12) inches. 

C. Once the top twelve (12) inches of water are withdrawn 

from Potake Pond next withdraw up to two (2) more 
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inches of water from Cranberry Pond, until Cranberry 

Pond has been reduced a total of six (6) inches, prior 

to releasing any further water stored in Potake Pond 

into Cranberry Pond. 

D. Once the top six (6) inches of water are withdrawn from 

Cranberry Pond, again begin withdrawals from Potake at 

a rate which closely matches the rate at which 

augmentation water is released from Cranberry Pond- 

The objective is to hold the level of Cranberry Pond at 

a point six (6) inches below its spillway.  This will 

continue until Potake Pond has been drawn down 

twenty-four (24) inches. 

E. Once twenty-four (24) inches of water are withdrawn 

from Potake Pond next withdraw up to three (3) more 

inches of water from Cranberry Pond, until Cranberry 

Pond has been reduced a total of nine (9) inches, prior 

to releasing any further water stored in Potake Pond 

into Cranberry Pond. 

F-  Once the top nine (9) inches of water are withdrawn 

from Cranberry Pond, again begin withdrawals from 

Potake at a rate which closely matches the rate at 

which augmentation water is released from Cranberry 

Pond.  The objective is to hold the level of Cranberry 

Pond approximately at a point nine (9) inches below its 

spillway.  This will continue until Potake Pond has 

been drawn down four and one-half (4-1/2) feet. 
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Releases from Potake down into Cranberry Pond are to 

stop once the level falls to four and one-half (4-1/2) 

feet below the spillway. 

G.  Once Steps A through F are completed, water stored 

below the top nine (9) inches of Cranberry Pond would 

be released for augmentation purposes, with releases 

stopping once the level falls to two (2) feet below the 

Cranberry spillway. 

III. Releases by Ramapo Land 

The parties acknowledge that Ramapo Land, for recreational 

and aesthetic purposes may choose, in its sole discretion, 

to release water from Potake Pond into Cranberry Pond at a 

time when Potake Pond has already been reduced by the 

maximum amount allowed under the Agreement.  This would 

have the effect of lowering Potake Pond below the limits 

imposed upon Spring Valley herein.  In circumstances where 

Ramapo Land may choose to release any water from Potake 

Pond into Cranberry Pond, that water in turn may not be 

released from Cranberry Pond by Spring Valley until the 

level of Potake Pond has recovered to a level fi inrhpe!  

above the point it was when Ramapo Land ceased its 

releases.  At that time. Spring Valley will be allowed to 

release water stored in Cranberry Pond down to the level it 

had been when Ramapo Land had ceased its releases.  For 

instance, if both Cranberry and Potake Ponds have been 

reduced to their minimum levels under the Water Release 
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Agreement and Spring Valley, therefore, is no longer 

allowed to release any water from the Ponds, then if Ramapo 

Land, for instance, elected to reduce the level of Potake 

Pond to a point 5 1/2 feet below its spillway and, as a 

result, the water in Cranberry Pond increased to a level of 

1 foot below its spillway, the water in Cranberry Pond 

cannot be released until the level of water in Potake Pond 

has recovered to the minus 5 foot level.  At that point in 

time, the water in Cranberry Pond above the minus 1 foot 

level would once again be available for release.  The 

purpose of this clause is to allow Ramapo Land to make 

whatever adjustments in Potake Pond that it deems advisable 

in the best interest of Ramapo Land without then having the 

water which it released from Potake Pond into Cranberry 

Pond, released by Spring Valley.  However, it is recognized 

that the level to which Cranberry Pond is raised as a 

result of Ramapo Land's releases establishes a new baseline 

level in Cranberry Pond, above which Spring Valley may draw 

once Potake Pond recovers by 6 inches.  Once Potake Pond 

recovers to the level of minus 4 1/2 feet. Spring Valley 

will be entitled to release all water stored in Cranberry 

Pond above the minus 2 foot level in accordance with the 

procedures set forth in Section II, Sequence of Releases by 

Spring Valley, above.  If Ramapo Land chooses to make such 

adjustments in the level of Potake Pond, Ramapo Land shall 

notify Spring Valley in advance. 



IV.  Common Use of Pipelines and Stored Water 

The parties acknowledge the interest that each has stated 

during the development of this plan, relating to the use of the 

pipelines originating at the two ponds to transport water for 

their own purposes.  Specifically, Spring Valley intends to 

release water from the pipeline originating at Potake Pond down 

into Cranberry Pond, and to release water from the Cranberry 

Pond pipeline into the Nakoma Brook to achieve the desired 

augmentation of flow in the Ramapo River.  Ramapo Land intends 

to use both pipelines as a combined source to feed a fire 

pumping station it plans to construct at a site below the 

Cranberry Dam.  The station will be equipped with pumps rated at 

1.1 million gallons per day, and will pump stored water to fire 

hydrants in Ramapo Land's residential development in the event 

of a fire. 

Spring Valley agrees to operate its water release 

facilities in such a manner to ensure that the required flow of 

1.1 million gallons per day will be available to Ramapo Land's 

fire pumping station at all times. 

Ramapo Land recognizes that the release of water from the 

pipelines by Spring Valley will result in a low or negative 

pressure in some sections of these lines, and that certain areas 

of their properties which were historically supplied with either 

domestic water supply or fire protection via the pipelines prior 

to the signing of the Water Release Agreement will not be 

receiving such service or protection as a result of these 
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releases.  Ramapo Land shall be solely responsible for 

re-establishing the water supply and fire protection to any of 

its properties so affected. 

Ramapo Land retains the right to use water stored in the 

two ponds for non-potable water supply, including fire 

protection as needed during actual fires, for occasional testing 

or flushing of its fire protection system, and for other minor 

uses such as irrigation of new plantings.  Non-potable uses 

shall not extend to any continual or high volume withdrawals by 

Ramapo Land. 

V.  Prior Right 

Notwithstanding anything else to the contrary set forth 

herein. Spring Valley acknowledges and agrees that Ramapo Land 

has the prior right from both Cranberry and Potake Ponds, to 

release through its pipelines, no less than 750 gallons of water 

per minute at a gradient elevation of 497.0 USGS.  Said gradient 

elevation must be available at the location of the present 

Filter House (also known as the "Chlorination House").  It is 

acknowledged by Spring Valley that the prior right set forth 

above must be maintained at all times for the proposed Fire Pump 

Station which is designed to meet the fire flow demand of the 

properties located in the Pierson Lake's development.  Spring 

Valley's water release facilities shall be operated in a manner 

not to interfere with the foregoing fire flow rate and gradient 

requirements. 
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VI.  Administration 

A. Inspection of Facilities:  Spring Valley will perform a 

yearly inspection of both dams, outlet works and 

spillways, prepare a report documenting their findings, 

and furnish Ramapo Land Co. a copy of the report. 

Spring Valley will accompany representatives of the New 

York Department of Environmental Conservation or other 

authorities having jurisdiction on their inspections of 

the dam facilities, review their findings, and provide 

the necessary response.  Responsibility for any 

remedial work deemed necessary by such authorities will 

be in accordance with the terms of the Water Release 

Agreement. 

Spring Valley will develop and implement an emergency 

action plan for each dam as required by the New York 

Department of Environmental Conservation. 

B. Record Keeping:  Spring Valley will install and 

maintain a staff gauge or other water level measuring 

equipment at both Potake and Cranberry Ponds, take 

reading of these levels, and provide Ramapo Land 

Company with these readings on a daily basis.  Spring 

Valley will also provide Ramapo Land Company with daily 

figures for the Ramapo gauging and Suffern gauging 

stations reflecting the daily flow rate of the Ramapo 

River, and the combined pumpage from the wells in its 

Ramapo Valley Well Field.  Provided, however, that 



during the winter months when Spring Valley is not 

exercising its water release rights under the said 

Water Release Agreement, Spring Valley shall provide 

Ramapo Land with this information on a monthly basis. 

C.  Spring Valley will provide a yearly report on the 

operating history of the ponds and the maintenance work 

performed at the ponds, dams and spillways, including 

the cost of this work. 

D There shall be no change, alteration, deviation or 

modification of the Plan without the prior written 

agreement of Ramapo Land Company and Spring Valley 

Water Company. 



EXHIBIT "E' 

Spring Valley Water Company Incorporated, Drawing No. SV1-13/82- 

30, "Service Territory and Transmission Facilities, Pothat Water 

Company," dated December 1982 (actual drawing to be attached upon 

availability of prints). 
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Operational Guidelines for Use of Pohat Lakes for Ramapo River Flow 
Augmentation 
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SUMMARY 

The Ramapo Valley Well Field is located in the Ramapo River Valley in Hillburn. 
It consists of 10 wells with a total pumping capacity of 13.8 mgd, which discharge 
through common piping to the Ramapo Valley Pumping Station. This pumping 
station discharges to a 30-inch transmission main, connecting the well field 
supply to all portions of the distribution system. 

The well field Is operated under a permit issued by the NYS Dept. of 
Environmental Conservation (DEC), which includes limitations on withdrawal based 
on minimum streamflow in the Ramapo River. The firm production of the well 
field on a yearly basis, is estimated at 8 to 10 mgd, based on the pumping 
capacity and these restrictions. 

Although it should be possible to pump 13.8 mgd under ideal conditions and for 
short periods of time, the maximum day safe yield is limited to 11.8 mgd on a 
practical basis, assuming proper augmentation of the Ramapo River. Without low 
flow augmentation, or modification of the DEC operating permit, the theoretical 
maximum day safe yield is zero. 

Company efforts to obtain flow augmentation culminated in an agreement with the 
Ramapo Land Company involving limited water rights to the Pothat lakes. The 
water company has rights to a predefined stepped discharge from the top 4.5 
feet  in   Potake  Pond   and  the   top  2.0   feet  in   Cranberry   Pond. Water   is 
discharged from the lakes to "Nacoma Creek", a tributary of the Ramapo River. 

Releases from Potake Pond are through discharge piping to Cranberry first, and 
then to Nacoma Brook from Cranberry. 

About 5 mgd production has been sustainable from Ramapo Valley during much 
of the very dry period of the past summer of 1993, utilizing both Pothat 
augmentation and direct discharge of well water to the river. 

OPERATIONAL GUIDELINES 

Studies of the hydraulics of the lake discharge facilities, Nacoma Brook and the 
Ramapo River were conducted this summer (1993) for the purpose of developing 
initial guidelines for the operation of Pothat augmentation of the Ramapo Valley 
Well Field. The operational guidelines presented in this report were developed 
to provide the information necessary for managing lake releases, and to maximize 
the utility of the storage in the Pothat lakes for low flow augmentation purposes. 

Guidelines are presented in the following areas: 

Stepped  Lake Drawdown Schedule 
Lake Discharge Curves 
Time of Travel 
Measurable Effects on Ramapo River Streamflows 
Maximizing the Utility of Pothat Storage 



Augmentation of the Ramapo River will be a key element in the summer production 
of the Ramapo Valley Well Field, and in turn a key element in Spring Valley's 
integrated supply source optimization for DeForest, the individual rock wells, 
Ramapo Valley, and Stony Point The utility of Pothat storage will Involve 
making the well field available to balance summer use of the well field with the 
other system supplies. This aspect of the use of Pothat flow augmentation will 
be further examined under the study of management of the total water resources 
of the Spring Valley system, planned for 1994. 

This study of operational guidelines was undertaken as a cooperative team 
endeavor within the Operations Group, under the general direction of Pen Tao of 
the System Planning Division.   It included the team effort of the following group: 

Water Quality (T. Pagan, L. Fung, I. Tasky) 
Water Quality Laboratory (S. Soong) 
Spring Valley Operations & SCADA (R. Ofeldt) 
Engineering (P. Federico) 
System Planning (L. Chanin, L. Chae) 



BACKGROUND AND INTRODUCTION 

The Ramapo Valley Well Field is located in the Ramapo River Valley in Hillburn. 
It consists of 10 wells with a total pumping capacity of 13.8 mgd, which discharge 
through common piping to the Ramapo Valley Pumping Station. This pumping 
station discharges to a 30-inch transmission main, connecting the well field 
supply to all portions of the distribution system. 

Operating Permit. 

The well field is operated under a permit issued Sept. 15, 1976 by the NYS Dept. 
of Environmental Conservation (DEC), which includes the following limitations on 
withdrawal: 

Ramapo River Flow 
at Regulatory Weir Pumping Restrictions 

>10 mgd Monthly Average: 10 mgd maximum 
Daily Maximum:      14 mgd 

>8 and <10 mgd Daily Maximum:       8 to 10 mgd 

<8 mgd NO PUMPING 

The firm production of the well field on a yearly basis, is estimated at 8 to 10 
mgd, based on the pumping capacity and these restrictions. 

Although It should be possible to pump 13.8 mgd under ideal conditions and for 
short periods of time, the maximum day safe yield is limited to 11.8 mgd on a 
practical basis, assuming proper augmentation of the Ramapo River. Without flow 
augmentation, or modification of the DEC operating permit, the theoretical 
maximum day safe yield Is zero. Peak demand and low river flow are liable to 
occur simultaneously during warm weather. 

The frequent occurrence of low flows in the Ramapo River in the warm season 
has limited the use of the well field in supplying the Company's peak demand. 
In the summer of 1981 for instance, Ramapo Valley was shut down for a total of 
56 days. During the 1980-81 Drought, the Company applied for, and was granted, 
short-term modification of the DEC permit to allow pumping up to 8 mgd, so long 
as the river flow did not drop below 3 mgd. 

Modifying Decision. 

The effect of low river flow on the utility of the well field has led the Company, 
under the direction of the DEC, to study and pursue measures to improve its 
reliability. As a result of the 1980-81 drought conditions, a study of the 
Rockland County water supply situation was initiated by the DEC, leading to the 
"Rockland County Water Supply Study, Final Report", in June, 1982. The section 
on the Ramapo Valley Well  Field centered on the large number of days during 
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1981-82 that river flow did not meet the 8 mgd minimum flow requirement. The 
report concluded that "corrective measures are needed to increase the reliability 
of the Well Field", and suggested that the "Company should conduct a detailed 
feasibility study .... in order to make the Well Field more reliable." 

That suggestion was adopted by the DEC; a Modifying Decision was Issued to the 
1976 permit on November 1, 1982. The modifying decision called for a detailed 
feasibility study of alternative corrective measures to increase reliability — with 
emphasis on low flow augmentation from upstream lakes or reservoirs. 

The Company proceeded to explore Ramapo River low flow augmentation and 
operational methods. These included the use of "pumped-back" water from the 
well field to the river and releases from tributary lakes including: 

a) Pothat Water Co. - Potake Pond, Cranberry Pond and Beaver Pond. 

b) Tuxedo Park - Tuxedo Lake. 

c) Palisades Interstate Park Commission - Lake Sebago and others. 

The plans of the Company to improve the reliability of Ramapo Valley are outlined 
in the report on "Ramapo Valley Well Field Low Flow Augmentation Feasibility 
Study", June 1985. 

The Company has conducted an extensive examination of the operational aspects 
of Ramapo Valley, utilizing a computer simulation model. The results of this 
examination are presented in "Evaluation of Ramapo Valley Well Field Management 
Techniques by RVAM Simulation", Leggette, Brashears & Graham, July, 1982. 
Historically, direct discharge (back-pumping) of well water to the river on a 
limited basis has been successful  with well field yield  limited to about 6 mgd. 

Pothat Water Rights. 

The most promising efforts for flow augmentation culminated in an agreement with 
the Ramapo Land Company involving limited water rights to the Pothat laJ<es. 
The water company has rights to a predefined stepped discharge from the top 
4.5 feet in Potake Pond and the top 2.0 feet in Cranberry Pond. Water is 
discharged from the lakes to "Nacoma Creek", a tributary of the Ramapo River. 
Releases from Potake Pond are through discharge piping to Cranberry first, and 

then to Nacoma Brook from Cranberry. (See the attached sketch, Figure No. 1, 
for the augmentation scheme.) 

The availability of the equivalent of about 190 mg storage from Pothat will allow 
augmentation of the river flow for a minimum of 20 days and will almost 
guarantee the reliability of the well field for peaking purposes. (Additional 
storage from other sources, could insure the availability of the well field for an 
entire summer drought period.) 



OPERATIONAL GUIDELINES 

Studies of the hydraulics of the lake discharge facilities, Nacoma Brook and the 
Ramapo River were conducted this summer for the purpose of developing initial 
guidelines for the operation of Pothat augmentation of the Ramapo Valley Well 
Field. The operational guidelines presented In this report were developed to 
provide the Information (i.e. graphs, tables, charts) necessary for managing lake 
releases, and to maximize the utility of the storage in the Pothat lakes for low 
flow augmentation purposes. 

Guidelines are presented In the following areas: 

Stepped  Lake Drawdown Schedule 

Lake Discharge Curves 

Time of Travel 

Measurable Effects on Ramapo River Streamflows 

Maximizing the Utility of Pothat Storage 

Lake Drawdown Schedule 

A guideline for the sequence of releases for alternately dropping the levels in 
the two lakes is described in the Water Release Agreement between Spring Valley 
and   Ramapo   Land. Direct   releases   to  Nacoma   Brook   can   be   made   from 
Cranberry Pond only; Potake Pond releases are tributary to Nacoma Brook 
through Cranberry.    The intended sequence of releases is summarized as follows: 

a. Drop Cranberry 4 inches. 
b. Drop Potake 12 inches while maintaining Cranberry by passing Potake 

releases through Cranberry. 
c. Drop Cranberry an additional 2 inches (to 6 inches total). 
d. Drop Potake an additional 12 inches (to 2 feet total) while maintaining 

Cranberry level. 
e. Drop Cranberry an additional 3 inches (to 9 inches total). 
f. Drop Potake to 4-1/2 feet total below spillway, while maintaining 

Cranberry level. 
g. Drop Cranberry to 2 feet total below spillway. 

Appendix A lists the "Sequence of Releases by Spring Valley" as it is written in 
the Water Release Agreement, plus the depletion tables for the two lakes. Rainfall 
and evaporation will have a minor effect on lake levels. A limitation in the 
release capacity from Potake Pond may necessitate starting step (g.) above before 
step (f.) is complete. 
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Lake Discharge Curves 

The discharge facilities for both lakes are shown in Appendix B. Lake release 
rates are controlled by knife gate valves at each of the two discharge 
structures. 

To aid in controlling release rates from Cranberry Pond, a discharge curve for 
Cranberry Pond was developed utilizing flow measurements (Velocity x Area) at 
a stream control section 35 feet downstream from the discharge structure. This 
Cranberry discharge curve, graphing discharge (in mgd) vs. valve turns (or stem 
height) is presented on Figure No. 2. 

Measurements were taken on August 3, 1993 for ten control valve positions, 
covering the full range of discharge flows. The head difference between the 
Cranberry water level and the knife gate control valve is about 22 feet; the 
inaccuracy due to the two foot variation in lake level is within 3%. 

A similar discharge curve for Potake Pond should be developed over time, from 
operating experience over the range of lake levels. Unlike Cranberry, the 
release rates from Potake are effected by inlet control at low levels. Therefore, 
the release rates are a function of both the discharge valve setting and the lake 
level. Currently, Potake is at an extremely low level, preventing the creation 
of discharge curves for controlling lake release rates. 

Time of Travel 

The time of travel for flow released from Cranberry Pond to the various locations 
down to the Ramapo Valley Well Field has been estimated as follows: 

Time of Travel 
Location (Hours) 

Cranberry Pond 0 

Mouth of Nacoma Creek @ Ramapo R. 3-1/2 

Ramapo Valley WF - Upper Weir 5 
(Monitoring) 

Ramapo Valley WF - Lower Weir 9 
(Regulatory) 

These are based on an analysis, utilizing streamflow measurements, presented in 
Appendix C. 

The delay between release from Cranberry, and increased flow at the Ramapo 
Valley Well Field, is best illustrated utilizing time plots of SCADA flow data for 
the upper (monitoring) and lower (regulatory) streamflow measurement weirs. 
These plots are shown on Figures No. 3 and No. 4. 



They illustrate the effect at the well field, after a continuous release of about 
6-1/4 mgd was started at 12 noon on Friday, July 23, 1993, during a dry period. 
An increase in flow at the upper weir started around 5 PM (5 hours travel time) 
and stabilized at a high level by 1 AM on July 24 (13 hours travel time) 
[Figure No. 3]. Similarly, flow at the lower weir increased from the initial to the 
high stabilized flow over a period from 9 to 22 hours after the release from 
Cranberry was initiated [Figure No. 4]. 

Tracer tests of the stream hydraulics (i.e. continuity, travel time) were conducted 
on April 16 and July 21, 1993, using a fluorescent dye.. Due to overriding 
operational restrictions, the dye tracing method alone, at this time, did not 
produce conclusive results. It took longer than expected to reach a steady- 
mixed-state for the dye in the Ramapo River. However, dye tracing did confirm 
the results obtained from direct flow velocity measurement, using a digital flow 
probe. 

Measurable Effects on Ramapo River Streamflows 

For the July 23 analysis, the measurable increases in streamflow at the well field 
are illustrated on Figures No. 3 and No. 4. The streamflows and movement to 
the groundwater are summarized as follows: 

Streamflow Due to Movement to Duration 
Location                                Release (mgd) Groundwater of Release 

Cranberry Discharge 6-1/4 mgd OX - 

Mouth of Nacoma Creek 5-3/4 mgd 8% 3.5 hr. 
@ Ramapo River 

Ramapo Valley WF - Upper 3-1/4 mgd 4856 13 hr. 
Weir (Monitoring) 

Ramapo Valley WF - Lower 2-1/2 mgd 60% 22 hr. 
Weir (Regulatory) 

The movement between the surface water and the groundwater will vary with 
stream conditions. These numbers are conservative, in that they represent 
augmentation under extremely dry stream conditions. 

The movement to the groundwater up to the mouth of Nacoma Creek is estimated 
at 6% or less.      Of the roughly 5-3/4 mgd reaching the Ramapo River, about 
3-1/4 mgd  (56%)  was lost to  the groundwater  between  Nacoma Creek  and   the 
regulatory  weir. This is  in  general  agreement with  Leggette,  Brashears   & 
Graham's modeling studies, which have indicated that about half the surface flow 
in the Ramapo is lost to the groundwater during dry conditions. 



Maximizing the Utility of Pothat Storage 

The availability of Pothat storage almost guarantees the availability of the Ramapo 
Valley Well Field to meet peak system demands. A Pre'imin

H
ary ^^'f,^! b"" 

conducted in relation to meeting system peaks, based on Pr°vldin9 floJJ 
augmentation to make Ramapo Valley available when system demand reaches 38 
mgd or higher. Up to 38 mgd. system demand can be met by the product.on of 
DeForest and the individual system wells. 

This system peaking/flow augmentation analysis is presented in Table No. 1. For 
the l/years 1980 to 1993: there has been an average of 5.4 days per year where 
system demand deeded 38 mgd; and the number of days where augmentation 
would be required to allow use of the well field (i.e. flow at '"egulatory we.r 
<S mgd) averaged about 28 days per year. System demand .s graphed 
concurrently with flow at the regulatory weir for the months of May to October. 
1980 to 1992, in Appendix D. 

There were only 46 days during the 14-year period where both conditions (the 
Led of the well field to meet system peak requirements, and the need for flow 
augmentation to allow use of the well field) were concurrent. E'even of those 
days occured this past summer of 1993, which ^presents roughly a 1-m-5 year 
situation. This is. coincidentally. the first year that Pothat augmentat.on has 

been available. 

About 5 mgd production  has been sustainable from Ramapo Valley during much 
of  the  very   dry   period   of  the  past   summer of   1993.  ut.lmng   both   Pothat 
augmentation and' direct discharge of well water to the river.      Pf^at re'eases, 
for low  flow  augmentation   have been   utilized for  about 30  days dunng  that 

period. 

The utility of Pothat storage also involves making the well field available to 
balance summer use of the well field with the other system supplies. These 
aspects of the use of Pothat flow augmentation will be ^er exammed under 
the study of management of the total water resources of the Spring Valley 
system, planned for 1994. 



TABLE No.  1 

SYSTEM  PEAKING AND RAMAPO RIVER AUGMENTATION ANALYSIS 

Year 

1980 

1981 *** 

1982 «* 

1983 

1984 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

Average 

Maximum 

No. of Days Total 
System Demand 

Exceeded 38 mqd * 

No. of Days 
Ramapo River 
Flow < 8 mqd ** 

No. of Days that 
Both Conditions 

Occurred Toqether 

12 40 7 

0 65 0 

0 6 0 

3 31 2 

4- 37 0 

0 16 • 0 

0 3 0 

3 15 0 

21 55 13 

0 1 0 

0 0 0 

18 54 13 

0 7 0 

14 65 (E) 11 

5.4 28.3 3.3 

21 66 13 

* Equivalent  of  38   mgd   in  the   year  1993.     Other   years   adjusted 
proportionately to demand. 

«*       At regulatory weir (Ramapo River at Suffern). 
«**      Drought year restrictions. 
(E)      Estimated. 
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APPENDIX A 

SEQUENCE OF RELEASES BY SPRING VALLEY 

DEPLETION TABLES FOR CRANBERRY AND POTAKE PONDS 



FROM THE WATER RELEASE AGREEMENT 

11.  Sequence of Releases by Sprlni? Valley 

Because Cranberry Pond is downstream of the Potake, the 

releases that will actually augment the flow of the Raraapo 

River ere those made from the Cranberry Pond.  The 

following is the intended sequence of releases from the 

ponds. It is understood that these steps will be used as a 

general guideline to meet the objective of best managing 

the stored water, but that some variations may occur in the 

actual levels that are achieved. 

A. Withdraw the top four (4) inches of water from 

Cranberry Pond prior to releasing any water stored in 

Potake Pond into Cranberry Pond. 

B. Once the top four (4) inches of water are withdrawn 

from Cranberry Pond, begin withdrawals from Potake and 

at a rate which closely matches the rate at which 

augmentation water is 'released from Cranberry Pond. 

The objective is to hold the level of Cranberry Pond at 

a point four (4) inches below its spillway. This will 

continue until Potake Pond has been drawn down twelve 

(12) inches. 

C. Once the top twelve (12) inches of water are withdrawn 

from Potake Pond next withdraw up to two (2) more 



inches of water from Cranberry Pond, until Cranberry 

Pond has been reduced a total of six (6) inches, prior 

to releasing any further water stored in Potake Pond 

into Cranberry Pond. 

Once the top six (6) inches of water are withdrawn from 

Cranberry Pond, again begin withdrawals from Potake at 

a rate which closely matches the rate at which 

augmentation water is released from Cranberry Pond. 

The objective is to hold the level of Cranberry Pond at 

a point six (6) inches below its spillway.  This will 

continue until Potake Pond has been drawn down 

twenty-four (24) inches. 

Once twenty-four (24) inches of water are withdrawn 

from Potake Pond next withdraw up to three (3) more 

inches of water from Cranberry Pond, until Cranberry 

Pond has been reduced a total of nine (9) inches, prior 

to releasing any further water stored in Potake Pond 

into Cranberry Pond. 

Once the top nine (9) inches of water are withdrawn 

from Cranberry Pond, again begin withdrawals from 

Potake at a rate which closely matches the rate at 

which augmentation water is released from Cranberry 

Pond.  The objective is to hold the level of Cranberry 

Pond approximately at a point nine (9) inches below its 

spillway.  This will continue until Potake Pond has 

been drawn down four and one-half (4-1/2) feet. 

-3- 



Releases from Potake down into Cranberry Pond are to 

stop once the level falls to four and one-half (4-1/2) 

feet below the spillway. 

G.  Once Steps A through F are completed, water stored 

below the top nine (9) inches of Cranberry Pond would 

be released for augmentation purposes, with releases 

stopping once the level falls to two (2) feet below the 

Cranberry spillway. 

III. Releases by Ramaoo Land 

The parties acknowledge that Ramapo Land, for recreational 

and aesthetic purposes may choose, in its sole discretion, 

to release water from Potake Pond into Cranberry Pond at a 

time when Potake Pond has already been reduced by the 

maximum amount allowed under the Agreement.  This would 

have the effect of lowering Potake Pond below the limits 

imposed upon Spring Valley herein.  In circumstances where 

Ramapo Land may choose to release any water from Potake 

Pond into Cranberry Pond, that water in turn may not be 

released from Cranberry Pond by Spring Valley until the 

level of Potake Pond has recovered to a level 6 inches 

above the point it was when Ramapo Land ceased its 

releases.  At that time. Spring Valley will be allowed to 

release water stored in Cranberry Pond down to the level It 

had been when Ramapo Land had ceased its releases.  For 

instance, if both Cranberry and Potake Ponds have been 

reduced to their minimum levels under the Water Release 

-4- 



DEPLETION TABLE - CRANSEr.RY POND 
OVEFFLOW ELEVATION = 51 A.5* UEGS 

Dept h U5G= Intsrnal Cumulative Volume 

Eeiow Sp il Iway Elevation Volume From'Overflow 

<Fee 4. \ (Feet) -IMG) (MG) 

C 514.5 0 0 

0 to -0.1 514.4 3.29 3.28 

-0.1 to -0.2 514.3 3 27 6.55 

-0.2 to -0.3 514.2 26 9.81 

-0.3 to -0.4 514.1 T 25 13.06 

-0.4 to -0.5 514,0 24 16.30 

-0.5 to -O.c 513.9 3 21 19.51 

-0.6 to -0.7 513.8 19 22.70 

-0.7 to- -0 .s 513.7 3 19 25.98 

-0.9 to -0.9 513.6 3 l"? 29.05 

-0.9 to -1.0 513.5 3 15 32.20 

-1.0 to -1-1 513.4 — 10 35.30 

-1.1 to -1.2 513.3 3 07 39.37 

-1.2 to -1.3 513.2 04 41 .41 

-1.3 to -1.4 513.1 3 01 44.42 

-1.4 to -1.5 513.0 2 99 47.40 

-1.5 to -1.6 512.9 2 90 50.30 

-1.6 to -1.7 512-8 2 87 53.17 

-1.7 to -i.e 512.7 2 94 56.01 

-l.B to -1.9 512.6 2 91 58.82 

-1.9 to -2.0 512.5 2 78 61.60 

Withdrawals must be discontinued when Cranberry Pond drops to -2.0 Feet 

to 
to 

2.0 to 
2.1 to 
2.2 
2.3 
2.4 to 
2.5 to 
2.6 
2.7 

to 
to 

.8 to 

.9 to 

.0 

. 1 
_ 2 
. 3 
.4 
.5 
.6 

. B 
o 

to 
to 
to 
to 
to 
to 
to 
to 
to 

-2.1 
—2.2 
—2.3 
-2.4 
-2.5 
-2.6 
-2.7 
-2.9 
-2.9 
-3.0 
-3.1 
-3.2 

-3.4 
—3.5 
-3.6 
-3.7 
-3 .S 
-3 .9 
-4.0 

512 4 
512 3 
512 2 
512 1 
512 0 
511 o 

511 9 
511 7 
511 6 
511 5 
511 4 
511 3 
511 2 

511 1 
511 .0 
510 to 

510 8 
510 _ 7 

510 .6 
510 .5 

2.76 
2.75 
2.72 
2.69 
2.69 
2.66 
2.63 
2.60 
2.57 
2.54 
2.42 
2.41 
2.40 
2.39 
2.3B 
2.37 
2.37 
2.36 
2.35 
2.35 

64.36 
67.11 
69.83 
72-52 
75.20 
77.86 
80-49 
83-09 
85-66 
B8-20 
90.62 
93-03 
95.43 
97.82 
100.20 
102-57 
104.94 
107.30 
109.65 
112.00 

Spring Valley Water Co. 
June 1993 



CErLETION TfiELt - PO'^K-E POND 
OVERFLOW ELEVATION = =16.6" USGS 

USG5 Dsctr. 
elow £Dillwav £•evaticn 

..Feet) •Feet) 

r. = 16.6 

0 to -0.1 616.5 

•0.1 to -0.2 sle.4 

•0.2 to -0.3 616.3 

•0.3 tc -0.4 616.2 

•0.4 to -0.S 616.1 

•0.5 to -0.6 616.0 
i. • c o 

•0.6 to -0." = iC . < 

-o.T to -o.e 615.6 

-O.S tc -0.9 = 15.7 

-0.9 tc -1.0 = 15,6 

-1.0 to -1.1 615.5 

-l.l to -1.2 = 15.4 

-1.2 to -1.3 615.3 

-1.3 tc -1.4 615.2 

-1.4 tc -1.5 615.1 

-1.5 to -1.6 615.0 

-1.6 to -1." 614.9 

-1.7 tc -l.E 614.e 

-l.S to -1.9 = 14.7 

-1.9 to -2.0 614.6 

-2.0 to -2.1 614.5 

-2.1 tc -2.2 614.4 

-2.2 to -2.3 614,3 

-2.3 to -2.4 614.2 

-2.4 to -2.5 614.1 

-2.5 to -2.6 614.0 

-2.6 to -2.7 613.9 

-2.7 to -2.B 613.8 

-2.E to -2.9 613.7 

-2.9 to -3.0 613.6 

-3.0 to -3.1 613.5 

-3.1 to -3.2 /613.4 

-3.2 to -3.3 613.3 

-3.3 to -3.4 613.2 

-3.4 to -3.5 613.1 

-3.5 to -3.6 613.0 

-3.6 to -3.7 612.9 

-3.7 to -3.6 612.B 

-3.S tc -3.9 612.7 

-3.9 to -4.0 612.6 

-4.0 to -4.1 612.5 

-4.1 to -4.2 612.4 

-4.2 to -4.3 612.3 

-4.3 to -4,4 612.2 

-4.4 to -4.5 612.1 

nteTiai Cumuistive Vclume 

Moiume Fror. Overt low 

(ME) •: f.G :• 

£ 0 

3.05 3.05 

3.04 = .09 

3 .04 = .13 

3.04 12.17 

3.03 15.20 

3.02 16.22 
•? 1  OT 

3.01 
3.00 24.23 
•». 09 
-? # og 30.20 

2.95 33.16 

2.97 36.15 

2 .96 39.11 

2 .95 42.06 

2.94 45.00 

2.94 47.94 
-1,93 50.57 

2.92 53.79 

2.91 56.70 

2.90 59.60 

2.90 62.50 

2.B9 65.39 

2.B8 65.27 

2.B7 71.14 

2.86 74.00 

2.66 76.66 

2.65 79.71 

2.64 82.55 

2.63 95.36 

2.62 86.20 

2.62 91.02 

2.61 93.63 

2.60 96.63 

2.79 99.42 

2.76 102.20 

2.75 104.95 
o .75 107.70 

2.74 110.44 

2.73 113.17 

2.73 115.90 

2.71 11S.61 

2.71 121.32 

2.70 124.02 

2.69 126.71 

2.69 .129.40 

to -4.5 Feet Withdrawals must be °iscontinued_when_Fotake=Pond=droDS=to=-.o=r^.==== 

-4,5 to -4.6 
-4,6 tc -4,7 
-4.7 to -4.S 

612. 
611 
oil 

2.69 
2.66 
2.68 

132.09 
134.77 
137.45 
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APPENDIX B 

LAKE  DISCHARGE  FACILITIES 
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APPENDIX C 

MEMORANDUM ON CRANBERRY POND RELEASES 



^o'fs^ Spring Valley UJater Company INCO.PO«ATEO 

^ JJk _ _ •4- (Interoflice Correspondence Only) 

DATE: July 30, 1993 

TO: Mike Barnes 

FROM: Pen C. Tao 

SUBJECT: Cranberry Releases 

On July 23, 1993, Mr. Ivan Tasky and I inspected the Cranberry 
Lake, Nacoma Brook, and Ramapo River areas. We investigated the 
stream channel conditions and measured the flow rates at the 
following locations. On that day, the RVWF was not in operation. 

(1)  Cranberry Lake and Water Release Facilities 

Time: 2:00 PM, bright sunshine, air temperature 87 F. 

The Cranberry Lake staff gage reading is 3.95 ft. 

Water release valve is partly opened. The valve was opened at 
noon time (12:00 PM), with stem position at 10" (fully opened 
position is 14.5") as reported by SV- Operations. 

A channel section, about 35 feet downstream from the outlet 
structure, is selected as flow measuring point. The effective 
channel width at this control section is 4.5 feet. 

At the control section the water depth is 9.7 inches, and the 
flow velocity is 2.7 ft/sec. They are the average values of. 
three measurements along the control section. 

The measured flow rate is about 6.3 mgd. 

(II) Nacoma Creek at Sterling Mine Avenue 

.  Time: 2:30 PM. 

The road culvert is 18 feet wide, the water depth and flow 
velocity are measured at 8 locations. The average water depth 
is 8.0 inches and the average flow velocity is 0.65 ft/sec. 

The measured flow rate is 5.1 mgd. 



(III) Nacoma Creek at Ramapo River 

.  Time: 2:45 PM. 

No flows in the Nacoma Creek. The release from Cranberry Lake 
has not arrived at this point yet. 

(IV) Ramapo River at the Monitoring (Upper) Weir 

Time: 3:00 PM. It is the natural flow condition in the Ramapo 
River. The release from the Cranberry Lake has not yet arrived 
at this point. 

. The width of the weir (wetted portion) is 15 feet. The water 
depth at the center of the crest is 3.0 inches. The average of 
11 flow velocity measurements along the crest is 2.96 ft/sec. 

. The measured flow rate is 6.0 mgd. The SCADA reported flow 
rate at 3:00 PM is 6.27 mgd. The difference is -4.3%. 

(V) Ramapo River at the Regulatory (Lower) Weir 

Time: 3:20 PM. It is the natural flow condition in the Ramapo 
River. The release from the Cranberry Lake has not yet arrived, 
at this point. No pump of RVWF is in operation. 

. The width of the weir (wetted portion) is 14 feet. The water 
depth at the center of the crest is 2.0 inches. The average of 
14 flow velocity measurements along the crest is 2.96 ft/sec. 

. The measured flow rate is 2.8 mgd. The SCADA reported flow 
rate at 3:20 PM is 2.20 mgd. The difference is 27%. 

(VI) Nacoma Creek at Ramapo River, West Side of Railroad 

.  Time: 3:40 PM. 

. The channel is 13 feet wide with 10.0 inches in depth (average 
of 7 measurements across the channel). The average of 7 flow 
velocity measurements is 0.88 ft/sec. 

. The measured flow rate is 5.7 mgd. Note that at 2:45 PM, there 
was no flow at this location (see item w   III). 

-1 



Based on SCADA 10-minute interval records, the travelling time of 
the Cranberry Lake release is estimated as follows: 

LOCATION HOUR:MINUTE 

Cranberry Lake 0:00 

Mouth of Nacoma 3:30 

Upper Weir - Ramapo 5:00 

Lower Weir - Ramapo 9:00 

Recommendations: 

1. The Cranberry Lake water release valve rating table/curve can 
be established by counting number of terms (or length of the 
stem) of the valve opening and measuring the actual flow at 
the location as described in (I). 

2. The security issue, i. e. , preventing vandalism, of the 
Cranberry Lake release facilities needs to be addressed. 

3. The staff gage at the upper weir in the Ramapo River is tilted 
40 degrees toward downstream. It needs to be straightened. 

4. At the lower weir in the Ramapo River, the staff gage and the 
USGS gaging facilities are located at the right side (facing 
upstream) of the stream. There is a gravel island in the 
middle of the stream, divides the stream bed into two chan- 
nels. The "moving water" is coming from the left channel. The 
right channel is practically a body of "sitting water". The 
accuracy of this gaging station, when at low flow stage, is 
questionable. 

cc.  R. Ofelt 
P. Federico 
T. Pagan 
I. Tasky 
F. DeMicco 



APPENDIX D 

SYSTEM  DEMAND AND RAMAPO RIVER  FLOW 
(MAY TO OCTOBER, 1980 TO 1992) 



1980 



1981 



1982 

iS 25 

Jo 20 



1983 

45 

40 

n 35 

1 30 
> 
^ 

r^ 25 
% S 

oi 20 

15 

namaponivorFlow = 
BMGO 
(ilVEGULATOnY WglH)' 

50 

^vwV^- 

MAY JUNE 

J_ X 
1      JULY 

J L_ 
1      AUG 1       SEP        1      OCT 



1984 



1985 

tlamopo tllvor Flow = 
OMGD 
(orriEGULATOnV WEIR)' 

50 

45 

40 

^ 20   - 

15 l J_ 
MAY 1      JUNE 

 I  
JULY AUG SEP OCT 



1986 



1987 

n.i mnpo Rfvor Ftow =    \ A 
OMGD 

(al REGULATORY WEIfl) 

50 

40     - 
<« 

30 gg 

20  =§ 
15 
so 
-a: 

10 

45 

40 

a 35 

Bal. 
^t 30 

Eg gs 25 -Vv :,/^yvawWvV^^. 

20 

15 ..I L_ 
1       MAY 

J_ J_ I 

1      JUNE       1      JULY 1      AUQ 1       SEP        1       OCT 



1988 

> 
« B Is 25   - 

^ 20 



1989 

45 

40 

15 

llonuipo nwei Flow = 
8 MGD 
(at REGULATbWwBR)' 

50 

MAY JUNE 

I I 

1       JULY AUG 1       SEP OCT 



1990 

Rairapo Rhrar Row = 
0 MGD 
(arriEGULATORYWEin)' 

50 

40      — 
< C3 

30  §§ 

20  =| 

11 
10 |s 

45 

40 

o 35 

I? 25 

tA^M.^^^ 

15 
MAY JUNE' JULY AUG 1       SEP 1       OCT 



1991 

45 

40 

n 35 

1 30 
> 

n 
cr S 

LU 
2b 

s 20 

15 '-- 
JUNE JULY 



1992 



Responses to 
New Jersey Department of Environmental Protection 

Document Request of April 27,2001 (NJDEP-3) 
Case No. 98-F-1968 

Ramapo Energy Project 

Request 1: Copies of any Standard, Technical and Drought Operational Procedures 
utilized by United Water New York in the operation of all wells and 
surface water sources (including lakes and reservoirs) in the full 
drainage area of the Ramapo River as it enters New Jersey. 

Response: 

United Water manages its water resources based on many parameters. As demand 
increases, resources are brought on line to maintain pressure and water in storage 
tanks. Due to the complexity of the United Water New York system, no one 
procedure can address these various parameters. 

Report on Operational Guidelines for Use of Pothat Lakes for Ramapo River Flow 
Augmentation dated November 1993 is attached. 

Data Response Prepared By: Donald Distante 

Date: May 9,2001 



Ramapo Energy discovery response CR-28, May 11,2001 

EX. NJDEP-a9 STATE OF NEW YORK 
DEPT. OF PUBLIC SERVICE 

DATE immiL 
CASE NO      Ui 

EX  
P'tfU 



STEPHEN L. GORDON 
(212)702-5410 

sgordon@bdl*wleem 

LAW OFFICES 

BEVERIDGE 6. DIAMOND, P.C 
I5TH FLOOR 

477 MADISON AVENUE 

NEW YORK. NY I0022-S802 

(212) 702-5400 

TELECOPIER 1212» 702-3*50 

May 11,2001 

Via US Mafl 

John F. JClucsik, Bsq. 
Dcvorsejtz, Stmziano, Gilberti, Heintz & Smith, P.C. 
555 East Genesce Street 
Syracuse, NY 13202 

I - • .,  • • 

Re:      CaseNo. 98-hM968 
Ramapo Energy Limited Partnership Project 

Dear Mr, Klucsik: 

CR-28.! 
Enclosed please find Ramapo Energy Limited Partnership's responses to CR-6 through 

If you ijavc any questions, please do not hesitate to contact me at this office. 

Sincerely, 

End os iircs 

cc:      ! Article X Active Parties (w/enc) 

I 
N:M9\W\i01ONLTR\mmm U.iitikiwpd 

I 

WASMIMOTOH.IOC BALTIMOMC MD New YOUK. NT FOOT LEE, NJ SACRAMCNTO. CA SAM FMANCISCO. CA 



CascNo.98-F-1968 
Ramapo Energy 

Discovery Responses (CR-28) 
May 11,2001 

CR-28 

Response: 

United Water's September 2000 Master Plan uses the assumption that 300 million gallons of 
surface water supply will be available to augment flow in the Ramapo River. With this quanuty 
of wateri it is projected that the Ramapo Valley Well Field (RVWF) can produce 8 mgd during 
dry suminer conditions without pumping aquifer water to the River. This would result in a net 
increase in production capabUity of 3 mgd. Currently, UWNY has 190 MG of surface water 
augmentation supply but it is UWNY's intention to increase this quantity in accordance with the 
Master Plan. 

The CRi-28 interrogatoiy refers to an increase of 2 mgd due to the use for potable supply of the two 
contaminated wells after treatment. To help clarify this statement, since 1995, UWNY has pumped 
water from up to four RVWF wells to limit migration of the contaminant plume to other wells and 
to augment flow in the Ramapo River. Even with some wells not in service (ixj, for potable water 
production), UWNY's physical pump capacity exceeded 8 mgd. However, physical pump capacity 
does not constrain the yield of the RVWF, rather the available augmentation supply is the constraint. 
For this reason, UWNY is attempting to increase its surface water augmentation supplies, 
Furtheqnore, in March 2001, UWNY completed its installation of an air stripper treatment unit at 
the RVWF. This unit treats all ten wells that comprise the RVWF. Therefore, it is now no longer 
necessary to pump wells to the Ramapo River to manage the contamination plume since water from 
those well can now be treated and used in United Water's system. 

For further clarification, from 1996 through 2000 UWNY produced an average of 7.7 mgd from the 
RVWFJ Of this amount, 1.3 mgd was used for plume control and augmentation and 6.4 mgd was 
potable Iproduction. For the reasons stated above, it will no longer be necessary to discharge wells 
to the Ramapo River to manage the contamination plume. However, until the flow augmentation 
provisions of UWNY's Master Plan are implemented, it will be necessary to discharge some wells 
to the Ramapo River during summer dry conditions. Although the total physical capacity of the 
pumps ^s approximately 11 mgd, with current augmentation supplies (including pumping aquifer 
water to the Ramapo River) the reliable yield during summer dry conditions is only 5 mgd. Hence, 
the neeji to increase augmentation supplies. UWNY has been seeking to increase augmentation 
supply iwell before the Ramapo Energy Project (REP) proposed construction of a plant in Tome 
Valley.: Even with a reliable yield of 5 mgd during summer dry conditions, the REP will not 
adversely affect the reliability of the RVWF. REP is planning two actions that offset any impact on 
potable-water supplies. These include construction of three storage tanks with a combined capacity 
of 9 M0 of potable water storage and contribution of $1,34 million that UWNY intends to use to 
increase supply capacity. It is UWNY's understanding, from REP representatives, that the capacity 
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^iods, a significant portion of the water released from Lake Tiorati is lost due to 

Nitration and  evapotranspiration as water travels  along this  8-mile  streambed. 

Although these losses have not been quantified, practical experience indicates that less 

than 50% of the water released from Lake Tiorati reaches the Stony Point WTP during 

dry weather. 

4.2 Groundwater 

4.2.1   Sand and Gravel Wells 

The primary well field in this category is the Ramapo Valley Well Field (RVWF) 

consisting of 10 wells located in the Village of Hillbum, Town of Ramapo, NY along the 

bank of the Ramapo River (see wells 84. 85 and 93-100 on Figure 4-1). Wells 84 and 99 

are currently inactive due to trichlorofluoromethane contamination of a portion of the 

aquifer. UWNY is in the process of adding an air-stripping unit to these wells to remove 

this contamination prior to use as a potable supply. The wells are drilled in deposits of 

Ltratified drift to depths ranging from approximately 75 to 125 ft. The water contained in 

ese deposits is referred to as the Ramapo Valley Aquifer, which is designated at the 

federal and state level as a sole source or primary public water supply aquifer, which 

means that it is utilized for supplying potable water and, if contaminated would create a 

significant hazard to public health (See 57 Fed. Reg. 39201. August 28. 1992; 591 

NYCRR  Section  591.2).     The  wells are  highly  productive  and  range  between 

approximately 500 to 1,400 gpm. 

^ffi 

Each of the 10 wells pumps to a central location, the Ramapo Valley Pump Station, 

where sodium hypochlorite and a corrosion inhibitor are added prior to being pumped to 

the distribution system. As specified in NYSDEC WSA No. 6507, flow in the Ramapo 

River, as measured at the Suffem Gauge (USGS No. 01387420) must be greater than 8.0 

mgd in order to use RVWF. The maximum allowable usage of RVWF is a daily 

maximum of 14 mgd. 

When RVWF is active, UWNY maintains river flow greater than 8 mgd by releasing 

^ water from Cranberry and Potake Ponds, for which a water release agreement exists. 

EX. NJDEP-50 
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This agreement with the owner of the Ponds, the Ramapo Land Company, allows UWNY 

to release water from the upper 2 ft of Cranberry Pond and the upper 4.5 ft of Potake 

Pond, which flows into Cranberry Pond. Figure 4-1 shows the location of these Ponds 

relative to RVWF. When available water in these Ponds is depleted, UWNY can re- 

direct water pumped from RVWF to the river to maintain greater than 8 mgd of river 

flow. While this may help keep the well field active, it significantly decreases its 

production capability and is only effective in the fall and winter as a sole augmentation 

source. A general rule-of-thumb is that UWNY can sustain about 5 mgd of production 

during dry periods by using Potake and Cranberry Ponds as well as RVWF pump-back to 

the Ramapo PJver. When river flow is high, and with all wells active, the practical 

pumping limit is approximately 11.8 mgd. Table 4-1 summarizes the production capacity 

of each of UWNY's wells. 

In recent years, in cooperation with the Palisades Interstate Park Commission (PIPC), 

UWNY has released water from several lakes in Hamman Park (Primarily Lake Sebago 

and Pine Meadow Lake). UWNY developed a mathematical model of the Lake Sebago 

and Pine Meadow Lake watersheds to evaluate a minimum release that would not impact 

the primary purpose of these lakes, which is for recreation. UWNY has suggested the 

following release schedule to PIPC, which is under review: 

• Pine Meadow Lake: 0.5 mgd in June through October 

• Lake Sebaeo: 1.5 mgd in July, August and September ; 1.0 mgd in October and 

November 

For the last three vears UWNY has made releases from these lakes in a manner consistent 

with recreational usage objectives of PIPC. The above releases are intended to improve 

baseflow conditions in the Ramapo River, which should make augmentation releases 

from Potake and Cranberry Ponds more effective (i.e., less in-stream losses). UWNY 

continues to discuss these releases with PIPC with the goal of establishing a mutually 

beneficial public/private agreement that will ultimately benefit the residents of Rockland 

Count)' by improving the reliability and yield of RVWF. As will be discussed further in 
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TABLE 4-1 WELL STATUS SUMMARY 

• 
I Station 

Drought Sile Yield 

(D 
(gpm) 

Average Dty 
Capacity (2) 

(gpm) 

Aquller Description Commenti 

...iG VALLEY 1A 
•..sr;VALLn-3 
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.;.:.Kia8 

si.ijrri3 
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..!-•.• cmr 23 
. .:^0^25 
.•TS£L32 

s:=.GH64 
; •.',•.'000 66 
....: SHORE 73 
.•:3TGATE79 
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•.r.VHEMPSTEADIB 
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te - 
-,.'.-?0 29A 

. : .A ;3 
;jiiM 

•.••.SS=Y30 
•.•:-iSEY31A 
:,.'C.V. 37 

: : •.'DMA 38 
:;:AMOUNT42A 

.-"W.O'JNTMA 
••."•nNGHAMSS 
•V.LOW TREE 56 
;-.iSjVl£W 67 
: ^.-.NOVIEW 76 
:-=:>.P.YLANE66 

• .5T0TAL 
!.:10TAL(MG0) 

•'•  iJHjyersmw 
'; :.MCNT 44 

530 

29C 
440 
450 

450 

ieo 

150 

100 

70 
225 

200 

350 

240 

400 
135 

150 

4370 

6.29 

520 
600 

320 
700 
5£0 

550 

220 
-.90 

310 
235 
230 
350 
500 
180 
200 
320 
450 
6425 
9.25 

600 

315 
450 
475 

460 

240 

100 

215 
365 

410 
135 
170 
393S 
5.67 

6C0 
700 
340 
1003 
900 
670 

23; 

35? 
250 
245 
400 
830 
200 
200 
350 
470 
7715 
11.11 

Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 

Sand £ Gravel 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 

Bedrock 
Bedrock 
Bedrock 

Sand & Gravel 
Sane & Gravel 

Bedrock 
Bedrock 
Bedrock 
Bedrocx 
Bedrock 
Bedrock 

Sand & Gravel 
Sand & Gravel 

Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 

Interference witn Well 17; capac. is approx. 180 gpm 

Out-ol-service - MTBE 
Low VOC: peak use only 

Outol-Service - VOC Contamination 
Ou1-o(-Serviee - CoWorm & VOC 

Interference with Well 16 
Peak use only - high manganese 

Peak use only - entrained air 
Entrained Air 

Low pH -peak use only 
Out-o'-Service - iron, manganese. VOC 

Occasional Totel Conform -peak use only 

Entrained Air 
Out-ol-Service - entrained air -Treat in 2001 

GAC Filter added in 1998 - VOC 
Interference with Well 38 

Entrained Air 

Low VOC -peak use only 

n 

Oul-of-service - VOC 

•"^40 THIELLS 

'-'.NERVILLE 46 
"-••ii.'.S 50 
'••ILLS 51 
i-3TOTAL 
:-=T0TAL(MGD) 

^•'SSVHIGH 
"-i^-lE RIVER 53 

•»!0OK6S 
^^HWOOD 70 

:--<iRSON 71 

25 
225 
250 
0.36 

400 
450 
400 
140 
20C 

25 
235 
260 
0.37 

410 
500 
440 
165 
200 

Bedrock 
Bedrock 
Bedrock 

Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 

Out-of-Service - Total Cdiform 

Low VOC & Entrained Air • peak use only 
Low VOC- peak use on>y 

Entrained Air 



TABLE 4-1  WELL STATUS SUMMARY 

•" 
II Station 

'.TOTAL 
^TOTAMM00) 

r.Vk*« 

r/A* » 
r.VS< 57 

r.V.< 100 
^TOTAL 
,.flT0TAL (MOD) 

•::ALGroundwater(mgd) 

;,>ortJtWTP(mgd) 

VJI System Capacity (mgd): 

Drought Sal* Yltld 

(D 
(gpm) 

170 
1760 
2.53 

680 
650 
550 
250 
600 
700 
725 

1100 
3472 
5.00 

16277 
23.44 

17.00 

40.44 

Averag* Day 
Capacity (2) 

(apm) 
200 
1915 
2.76 

P) 
750 
615 
350 
650 
770 
790 

0) 
3925 
5.65 

17750 
25.56 

10.00 

35.56 

Aquifer Description 

Bedrock 

Sand & Gravel 
Sand & Gravel 
Sand & Gravel 
Sand ft Gravel 
Sand & Gravel 
Sand ft Gravel 
Sand ft Gravel 
Sand ft Gravel 
Sand ft Gravel 
Sand ft Gravel 

Commenti 

Entrained Air/low VOC - peak use orly 

1250 gpm after Air Stripper added in 2000 

950 gpm alter Air Stripper added in 2000 

v •' weds indoded under drought safe yield but not in Averase daily yield are not dependable year-round 
; • •..- misrtetence and/or water quality constraints 

fl Bpated available yield during drought conditions. Based an practical experience 

: •.cng.ierm rate of supply Owl will not adveraely eflec sie condition (quantir/ and quality) of an aquifer. 

;  -. sreer to prevent adverse dispersion of trie trichloroflucrwnetnane plume. Wells 85 and 100 are not being used day-tossay 
**4f ne air stripper is complete, these wells cculd be operated more frequenlly 

' :cal suBdy of RVWF is not cumulative due to interacbon with Ramapo River flow, which is regulated by NYSOEC 
'..rtr.\ erought safe yield is 5.0 mgd due to river flow fimrtasons 



f 
Jhapter 7, UWNY is seeking to purchase Potake Pond and to increase the amount of 

tt-ater available for augmentation in order to increase the yield from RVWF. The total 

volume of water contained in Potake Lake is approximately 800 MG, of which 300 MG 

is estimated to be sufficient for augmentation purposes. Ttiis is discussed further in 

Chapter 7. 

Over the last several years, UWNY representatives have had discussions with 

representatives from the Village of Tuxedo Park regarding the possibility of 

augmentation releases from Tuxedo and We-Wah lakes. The combined volume of these 

lakes is approximately 4.0 billion gallons. Although a water release agreement has not 

' been established, UWNY continues to discuss this possibility with Village 

representatives periodically. 

UWNY also operates four wells in the stratified drift of the Mahwah Valley Aquifer. 

These wells yield between approximately 200 to 1,400 gpm and are drilled to depths 

^Bberween approximately 80 to 120 ft. Table 4-1 indicates the yield of each of these wells. 

One other well drilled imo sand & gravel is Piermont 25, which is currently inactive due 

to MTBE contaminaiion. 

4.2.2 Bedrock Wells 

UWNY hafk46 wells that are drilled into bedrock. These types of weils, which are 

generally deeper than sand and gravel wells, are referred to as rock wells or bedrock 

wells. Currently, 40 of these wells are active. Six (6) wells are inactive due to entrained 

air, contamination or other water quality constraints. As will be discussed in Chapter 7, 

UWNY has plans to reactivate some of these wells by adding treatment. Successful 

drilling of a well in this geological formation is primarily dependent on whether a water- 

bearing fissure is found. 
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Photo2: Typical Well House Interior 

nVNT purr.p station is shown in Photo 2. 

mi 

4.2.3    Summary 

L.VN-Y ha. - acuve weUs located throughou, Roland Counw wr.hin .wo typos of 

I fers (Sar-dGravc, aod BedroCc).  N.ne (9, w.,. ate inactWe due to oo—on 

. a. air    Th- wida dis.ribuuon of wells ttaoughou. the County affordi 
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:%v re ^ toning due to powet outages. Neve.heless, due to *e w, 
•       ,     lka-^llas other operational factors, TOW kept servmeactwe to all 

distribution of wells a> well a> ouiei vy 

customers throughout the emergency 

.s .,„ be discussed hrrther in Chapter 7, L^ has plans ,0 reactivate severa. of the 

nacwe wePs bv building various types of treatment.   .Mthough a sigmfcant 
currently inactive wei.s u) 
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•nount of groundwater capacity will be re-introduced into the system over the next 

several years, UWNY can not rely solely on groundwater to supply future growth in the 

County. This is due to physical limitations of aquifer yield, interference between wells 

and contamination; the latter two are anticipated to continue as Rockland County 

continues to develop. Therefore, while groundwater will remain a significant portion of 

the overall supply, it will be necessary to construct new surface water supply capability to 

meet future demands for water. 

43 Emergency Interconnections 

There are 14 interconnection points between UWNY and adjoining systems. For all but 

two interconnections, pressure in the UWNY system is greater than that in the adjacent 

pressure district and therefore it would be necessary to use a portable pumping unit at 

each location in order to import water during an emergency. Figure 4-2 shows the 

location of these various interconnections and indicates whether pumping is required. 

i 
'I I 
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Rockland County drought regulations. Article V 

EX. NJDEP-51 
STATE OF NEW YORK 

DEPT. OF RWB.LIC SERVICE 
DATF      ///#/, 
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ARTICLE-V 

HRNSATORY WTER CONSFRVATIOK MEASURES 

SECTION I 

If, in the event the Erecip.it£ti.
on vithin 

the Rocklana County Health District for 
the irnnediatelv preceding four calendar 
months is. ^0% below the twenty-yeg 
Eve^rraz  the 6a»e period as taken from 
tRTriin gauge at Lake DeForest Reservoir, 
as set forth in the Interim Report, 
Rockland County Water Supply Study, dated 
January 1981, of the New York State 
Department of Environmental Conservation, 
the Commissioner of Health may declare 
a Stage I water emergency if. in his 
opinion, such a declaration is necessary 
to protect the pubUc health and safety. 
During a Stage I water emergency as 
declared by the Commissioner of Healtn, 
the following uses of water shaj.-! Jje^ 

prohibited: 

1. 

2. 

3. 

Serving of water at a service food 
establishment except at the spec- 
ific request of a patron. 

The use of water for ornamental 
purposes including but not limited 
to fountains, artificial water- 
falls and reflecting pools. 

The use of water for flushing of 
sewers or hydrants except as 
deemed necessary for the public 
health and safety. 

ADD. 5/82 18 



ARTICLE-V . • 

4. The use of potable water for the 
non-agricultural irrigation, cater- 
ing or sprinkling of any lavn exoept 

as set forth herein. 

a. Lawn irrigation, sprinkling or 
watering shall be pennittea on 
the odd days of the aonth, only 
at premises that have odd n«n- 
bered street addresses. 

b. Lawn irrigation, sprinkling or 
watering shall be permitted, on 
the even days of the month, only 
at premises that have even num- 
bered street addresses. 

c. For the purposes of the provisions 
••' ' 0f theSe sub-paragraphs, a prem- 

ises without a street numbered 
address shall be considered to 
have an even numbered street 

address. 

SECTION II 

If, in the event the precipitation with- 
in the Pockland County Health District 
for the immediately preceding six calen- 
dar months is 40%_below the twentyjyear 
average for'the same period as taken 
txm the rain gauge at Lake DeForest __ 
Reservoir, as set forth in the Interim 
Report, Rockland County Water Supply 
Study, dated January 1981, of the New 
York State Department of Environmental 
Conservation, or the water level of 

r 

( 

C 

ADD. 5/62 19 
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ARTICLE-V 

LaXe DeForcst falls under the Curve A, 
as set forth in the attached Schedule I, 
for three months, the Conmissioner of 
Health may declare a Stage II water 
cncrgency if, in his opinion, such a 
declaration is necessary to protect the 
public health and safety. During a 
Stage II water emergency as declared by 
the CoBfnissioner of Health, the following 
uses of water shall be prohibited: 

1. The use of water as set forth in 
Section I of this Article. 

2. The use of water for washing of 
paved surfaces including, but 
not limited to streets, roads, 
sidewalks, driveways, garages, 
parking areas, tennis courts and 
patios. 

"  l 4 
3. The use of potable water for water- 

ing or sprinkling any portion of 
a golf course except for greens. 

4. The use of potable water for non- 
agricultural irrigation, watering 
or sprinJcling of lawns or flower 

gardens. 

5. The use of water for non-commercial 
washing or cleaning of automobiles, 
trucks, trailers or any other vehicles, 
except for emergency vehicles. 

c 
ADD. 5/82 20 



AP.TICLE-V 

If in the event the precipitation within 
ihe Rockl^S County Health District for 
the iwneiiately preceding nine calendar 
aonths is 40% below the twenty year 
average for the sar.e period as taXen 
from  the rain gauge at Lake Deforest 
Reservoir, as set forth in the Interim 
Report, RocVland County Water Supply 
Study, dated January 1981, of the 
NfeV York State Department of Environ- 
cental Conservation, or the water level 
of Lake DeForest falls under the     . 
Curve A, as set forth in the attached 
Schedule I for six months, the 
Conodssioner of Health may declare a 
Stage III water emergency if, in his 
opinion, such a declaration is nec- 
essary to protect the public health 
and safety. During a Stage III watet.- , , 
emergency as declared by the 
Commissioner of Health, the following 
uses of water shall be prohibited: 

1. The use of water as set forth in 
Section I and Section II of this 

Article. 

2. The use of water or steam for the 
cleaning of buildings or any 
othee structure's exterior. 

3. The use of water for the operation 
of ice skating rinks. 

c 

c 

ADD.  5/82 20-a 
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ARTICLE-V 

j. The use of water for the cooanercial 
washing or cleaning of automobiles, 
trucks, trailers or any other vehicle 
by facilities which do not recycle 

water. 

5. The use of water for the filling or 
the operation of a ewiwning pool, 
partly artificial Bwiauning pool, 
bathing beach or any swimming 
facility not under permit pursuant 
to Part 6 of the New York State 

Sanitary Code. 

6. The use of potable water for the 
non-agricultural irrigation, 
watering or sprinkling of land- 
scaped areas, trees., shrubs or 
other outdoor plants and golf 
course greens. 

7. The use of water from any stireaip,,, 
creek or other surface water 
supply which is tributary to Lake 
DeForest, the Stony Point Reservoir, 
Pothat Lake, or the Pamapo River. 

SECTION rv 

If, in the event the precipitation within 
Bockland County Health District for the 
immediately preceding twelve calendar 
aonths is 35* below the twenty year 
average for the same period as taken 
from the rain gauge at Lake DeForest 

• "ReBervoir, as set forth in the Interim 
Report, Rockland County Water Supply 
^tudy, dated January 1981, of the New 
York State Department of Environmental 
Conservation, or the water level of 
Lake DeForest falls under the Curve B, 
as set forth in the attached Schedule I. 

M)D. 5/82 
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ARTICLE-V 

for two months, the Connissioner of Health 
Bay declare a Stage TV water emergency if r 
in his opinion, such a declaration is nec- 
essary to protect the public health and 
safety. During a Stage IV water emergency 
as declared by the Commissioner of Health, 
the following uses of water shall be pro- . 

hibited: 

1. The use of water as set forth in 
Section 1, Section II, Section III, 
of this Article. 

2. The use of water in a residence in 
excess of 50 gallons per resident 

per day. 

3. .Jhe use of potable water for agri- 
cultural, coenmercial or industrial 
purposes in excess of the agricult- 
ural, commercial or industrial 
user's average daily consumption 
for the preceding twelve calendar 
months. When the daily average 
•consunption for the agricultural, 
commercial or industrial user is 
not available, the average daily 
water consxmption of the user for 
the 90 days inonediately preceding the 
declaration of a Stage III emergency 

shall be used. 

The use of water for the filling 
or the operation of any swimming 
pool, partly artificial swinming 
pool, bathing beach or any other 
swimming facility. This prohibition 
shall include but not be limited to • 
the use of water for the filling or 
the operation of any swimr.ing facility 
under the control of any governmental 
authority within the Rockland County 
Health District. 

c 

c 
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ARTICLE-V 

G 

• 

C 

C 

SECTIOK V 

The Coonissioner of Health »ay, upon 
receipt of « written application and a 
fee as prescribed by the Cocnaissioner of 
Health, or upon his ovn initiative, grant 

• •a variance from any o£.-*he prohibitions Of • 
the use of water as prescribed herein when, 
in his opinion, such a variance would be in 
the general public interest and would not 
unnecessarily endanger the public health 
and safety- Any party aggrieved ^ "* 
determination of the Comassioner of Health 
herein nay appeal such determination to the 
HocUand County Board of Health within ten 

• days of such determination by submitting 
to the Secretary to the Bockland County 
fioard of Health a notice of appeal as pre- 
scribed by the Commissioner of Health. 

SECTIOK VI < * 

It,  in the event the Commissioner of 
Health declares a Stage 1. Stage II. 
Stage III or Stage IV water energency as 
set forth herein, the cocnmunity water 
supplies within the Bockland County Health 

' District who serve in excess of 2,000 
people shall daily report to the Commissioner 
of Health their daily water production, the 
status of their water resources and any 
operational difficulty impairing the 
community water supply's water production 

capabilities. 

SECTION VII 

If, in the event the Commissioner of • • 
Health declares a Stage III or Stage IV  •• 
water emergency as set forth herein, no 
new water supply resource or facility 
may be constructed or developed without 

ADD.  5/82 20-d 
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ARTIOX-V 

written approval from the Kew York State 
Department of Environmental Conservation or, 
the written approval of the Commissioner 
of Health. . This prohibition shall include 
but not be limited to the impoundment of 
any stream, creek, reservoir or other 
surface body of water, the creation or 
development of any water reservoir and the 
construction of any well. 

( 

SECTION VIII 

Notwithstanding any other provision of. 
this article to the contrary, a coomun-'• 
ity water supplier vithin the Rockland 
County Health District which serves in 
excess of 2,000 people, shall monthly 
report to the Commissioner of Health its 
water production, the status of its water 
resources, rain gauge measurements, and . 
any operational difficulties Impairing 
the community water supplier's water ^ j ,, 
production capabilities and such other 
information as is requested by the 
Ccanmissloner of Health. 

c 
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ARTICLE-V SCHEDULE I 

See page  2C 
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United Water New York Response to Rockland County 
Information Request, Prepared by Donald Distante, 
TV00466. 

EX. NJDEP-52 

STATE OF NEW YORK 
DEPT. OF PUBLIC SERVICE 

HATF      iljlWdl 
CASE NO. _, 
EX 

-F-m 



JULr-lO'OllTUE) 16:56 P. 002 

United Water N«w York Response 

Case99-F-1i64 

to Rockland County information Requests 

so descrioe; 

(a) 
lb) 

(c) 
(d) 

determinatinn applied; 
the are? affected, and „ ^ ^ aMQ 
the watRr resources within the affected area. 

na^ponea: 

Prought Stage Decl-ir«tion by 
Rocklond County Hcolth 
Depttrtmant - 
Rtnee II  

Stacc I. 
jtage H 

Date of Declaration 

9/1/95 

7/13/99 
7/22/99 

Comuicuts 

LificU \in/95_ 

Lifted Stage II on 9/11/99 
Lifted Siaiy I o" apotox. 9/2C/P9 J 

rosourcsB 
interconnected 

Prepared by; Donald Disianie 
^ale: Marcus, 20C1 



From USGS testimony. Hydrograph showing 7 consecutive day low 
flow at stream gage near Mahwah 

EX. NJDEP-54 

STATE OF NEW YORK 
DEPT. QF/PURUC SERVICE 

DATE. 
CASENO.--,. 
EX Jri- 



• Owner WellField(s)              Wells Total pumpage 
1999 

Mahwah Township Ford                         Ford 1 through 4 
Ramapo River           Wells 16,17,19 3.24 mgd 

Ramsey Borough Ramapo Reservation TW-2 and TW-3 2.01 mgd* 

Oakland Borough Soons                       Soons 6, 7, 8 
Bush                        Bush 4 and 5 
Borough                   Well 9 

Spruce Street 1.45 mgd 

Total valley fill pumpage in basin in New Jersey 6.7 mgd 
* - Permitted maximum allocation as of 2000 

1999 Pumpage for Public Supply Wells Drawing from Valley Fill Aquifer 
in New Jersey in Close Proximity to the Ramapo River 

EX. NJDEP-56 
STATE OF NEW YORK 

DEPT. OF PUBLIC SERVICE 
DATE llMrf 
CASF KID      W^tll 
EX       LSEL 

irzr 



01387500 RAMAPO RIVER AT KIAHWAH, NJ 

1920 1930 1940 1950 1960 1970 

CLIMATIC YEAR 

1980 1990 2000 2010 

record. 
. Flow in Ramapo River at USGS stream gage near Mahwah for 7 lowest consecutive days each year over period of 
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. - Stream flow at USGS gage near Mahwah, New Jersey, 1999 
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• Stream flow at USGS stream gage at Oakland, New Jersey, 1999. 
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Ramsey Borough NJDEP Water Allocation Permit 
showing 8 mgd passing flow requirement at Mahwah. 

EX. NJDEP-61 
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£$tide a£ ^ftsfa Hlerse^ 
riitlne Todd WhUrnan Department of Environmental Prolection . Robert C. Shmn Jr 

ovurror . WMmSomrBusumr , Commissioner 
•    CS426 

TKSKTVN,NSWJetlSET08625-O426 
TO-f S0M92-7219 
FAX./60^292-1654 

The Borough of Ramsey 
33 North Central Avenue 
Ramsey, New Jersey 07446 
Attn: Mayor John L. Scerbo 

Dear Mayor. Scerbo: 

Re: Water Allocation Permit No. 5076 

Enclosed is a permit dated  • " '" * '^^ issued pursuant to the 
Water Supply. Management Act, N.J.S.A. 58:1A-1 et seq.  This 
permit is to divert water for public supply from 14 Eassaic 
formation wells in the Borough of Ramsey and 2 Stratified Drift 
wells in the Township of Mahwah, Bergen County. 

Please be advised that as you are responsible for complying with 
the terns and conditions of the enclosed permit you should / 
review them thoroughly.  Failure to comply with any or all of 
the terms and conditions could result in penalties and/or / 
revocation of the permit. \ 

'•      . • '  ' - \ 

Within 20 calendar days following your receipt of this permit 
you may submit a request for an adjudicatory hearing to contest 
the conditions of this permit.  Regulations regarding the format 
and requirements for requesting an adjudicatory hearino mav be 
found in N.J.A.C. 7:19-2.13. * 

To request a hearing, the permittee must complete the enclosed 
Tracking Form and supply all the information specified in Part 
III of the Tracking Form. A copy of the completed, signed and 
dated Tracking Form, together with all of the information 
required by Part III of the Tracking Form, including attachments 
where specified, must be submitted tos    * 

!• Richard McManus, Director 
New Jersey Department of Environmental Protection 

Office of Legal Affairs 
CN 402 

Trenton, New Jersey 0862S 

NewJeaerisuiBqiuJOppoTiimlly Employer 
Xceyekd Psper 

1/2'd ' lKJ3Ua"l3 AldcTIS y3ibM'Ujy8S:G0     IB.   ST  AdW 



• 
2.     Richard H. Kropp, Bureau Chief (without attachments) 

New Jersey Department of Environmental Protection 
Water Supply Element 

Bureau of Water Allocation 
CN 426 

Trenton/ New Jersey 08625 

Very truly yours. 

/,  P.E. 
Bureau Chi el 
Bureau of Water Allocation 
Water Supply Element 

JEMtbu 

Enclosure 

CERTIFIED MAIL NO. 

c:  Bureau of Water Allocation 
Bureau of Safe Drinking Water 
Metro. Region Enforcement Element 

i/£-d iKdui-G .-nddns toiw wbasise   10, si A«W 
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STATE OF NEW JERSEY 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WATER ALLOCATION 
CN 426. Tientoo. NJ. 08625-0426 

PERMIT* 

Permit No. 
5076 

Nune and Addieu of ^plie«nt 

Ihe Borough, of Ramsey 
33 North Central Avenue 
Ramsey* NJ   07446 

The New Jersey Department of Environmental Protection grants this permit in accordance with your application, 
attachments accompanying same application, and applicable laws and regulations. This permit is also subject to 
the further conditions and stipulations enumerated m the supporting documents.   

——— ——    "   ' 'Expiration Date [swanoeDate 

APR 2 h m 
Effective Date 

APR 2 4 m 
Location of Activity/Paeiliiy 

Mahwah Township 
Bergen County 

iay 1,  2005 

Ty,XT0fPennit Water 
Allocation Diversion 

Sut»te(t} 

N.J-S.A. S8-.1A-1 

This pennit giants pennission to: 

To divert water for public supply from 14 Passaic formation wells in the Borough of 
Ramsey and 2 Stratified Drift wells In the Township of Mahwah, Bergen County. 

This permit is subject to the following Specific and General Conditions: 

A) WATER DIVERSION SOURCES 

o Water may be diverted under this modified permit for public water supply from the 
following sources at the maximum rates specified below: 

Groundwater. 

Well 
Permit   Well Name or 
No.    Designation 

4300040 • 1 (N. Central Ave. No. 
4300041 2 (N. Central Ave. No. 
2304125  3 CElbert St.) 
2301883  4 (Darlington Ave.) 
4300087 5 (Brookfield) 
2300661 6 (Woodland Station) 
4300042 7 (East Oak.  St.) 
4300043 8 (Orchard St.) 
2301882 9 (Martis Ave.) 
4300088 10 (Airmount Ave.) 

Pump' 
Capacity 

(«pn») Aquifer 

1) 250 Passaic 
2) 150 Passaic 

125 Passaic 
200 Passaic 
125 Passaic 
250 Passaic 
120 Passaic 
200 Passaic 
200 Passaic 
100 Passaic 

Page 1 of 4 

.pproved by (be authority of: 

Steven Kleswand,  Administrator 
Wfttag Supply Elaraant  

Richard Kropp,  P.E, <«aef, 
.Tl»y/.n«    ^   WAJ--OT    A11rvrfl1--(oTi 

/Da6a 

• The word permit means "approval, certification, registration, etc." (GENERAL CONDITIONS ARE ON THE REVERSE SIl 
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• 
1) 200 Passaic 
2) 100 Passaic 

125 Passaic 
225 Passaic 
800 Stratified Drift 
600 Stratified Drift 

2301681  11 (E. Crescent Ave. No. 
2303767  12 (E. Crescent Ave. No, 
2304126  13 (Dlxon St. ) 
2304818  14 (Spring St.) 

15 (1W-3) 
16 (TW-2) 

B) APEOCATION 

2. The total diversion from the above sources shall not exceed the allocations and 
pumping rates from the specified wells under the following basin restrictive pumping 
scenarios: 

Ramapo Basin Allocation: 

The total diversion from Well Nos. 1-6 and 14-16 shall not exceed 61.35 USM 
from July 1 through August 31 and 41 MGM from September 1 through June 30 at a 
maximum rate of 2725 gpm. , 

Ho-Ho-Kus Basin Allocation: 

The total diversion from Well Nos. 7-13 shall not exceed 46.65 MGM at a maximum 
rate of 1045 gpm. 

3. The total diversion from the above sources shall not exceed 848 M6Y. 

mm)     INITIAL PERMIT REQUIREMENTS 

4. Well Nos. 15 and 16 are presently permitted as "test" wells. The designated use of 
these wells must be changed from "test" to "public community" prior to.their use as 
such. This will require the approval of the Bureau of Safe Drinking Water and the 
subsequent requisition of new well permits from the Bureau of Water Allocation. 

5. At a minimum, each flow meter shall be calibrated every five years. 

6. ThA permittee has adopted and shall implement to the satisfaction of the Department, 
a continuous program to encourage water conservation in all types of use within the 
area served by the permittee. An update to the existing plan shall be submitted to 

. the Bureau of Water Allocation in July 1996 and every other year thereafter on the 
actions taken pursuant to this program and the impact thereof. 

7. The permittee shall submit and be prepared to implement, to the satisfaction of the 
Department, a drought or water supply emergency plan. Such plan is to be submitted 
to the Bureau of Water Allocation within 90 days of issuance of this permit. 

Page 2 of 4 
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* At a minimum, two permanent observation wells one at IV^ and the other near TW-3 
shall be monitored in order to docnment the. water usage/water level relationship and 
to monitor the ambient conditions of the shallow aquifer near the Ramapo River, in 
the Wetlands adjacent to the wells. Both of these wells shall be equipped with a 
continuous recordijog device. Existing monitoring wells Installed for the aquifer 
tests performed on test wells 2 and 3 may be utilized to monitor the effects of 
pumping on the wetlands and surrounding shallow aquifer. The well locations, 
recording device location, frequency of measurements, recording deyice type, 
recording device maintenance and data reporting schedule shall be determined by tUe 
Bureau of Water Allocation and the permittee. The permittee shall be responsible 
for the construction, maintenance and if necessary eventual sealing of tte 

observation wells. The permittee shall contact the Bureau of Water Allocation 
within 90 days of the issuance of this permit to make arrangements for compliance 
with the above within six months of IssuancB of this permit. 

9. The permittee shall design and implement a water level monitoring program to monitor 
the effects of pumping on the Ramapo River.  This plan< shall be submitted to the. 
Bureau for approval within 60 days of the issusnce date of-the permit. The 
permittee is not permitted to divert water from the proposed wells prior to the 
Bureau's approval and Ramsey's implementation of the plan., 

D) MONTHLY PERMIT REQUIREMENTS 

10. The monthly diversion each month from each well shall be recorded and reported 
quarterly on form DWR-017B under Permit No. 5076. v 

11. Wells shall be constructed so that static water level (depth to water) can be 
determined at any time. Static water level and total head measurements for eadx 
pumping well and the newly required shallow monitoring wells shall be recorded 
monthly and reported quarterly on form DWR-017B under Permit No. 5076. Total head 
shall be calculated by subtracting the static water level from the land surface 
elevation above sea level. Measurements shall be made when the well pump has been 
shut, down for a recovery period of at least 12 hours. If the well cannot be shut 
down for the required period, it must be noted on the form either the number of 
hours that the well was shut down or that the reading is a pumping level. 

E) ANNUAL REQUIREMENTS 

12. The permittee shall submit water conservation plan update as outlined in Item C.6. 
above. 

F) GENERAL REQUIREMENTS 

13. All diversion sources shall be metered with a totalizing flow meter. 

14. All wells shall be equipped with a metal tag showing the well permit numbers listed 
In Item A above or have the permit numbers painted on the casings. 

15. The pumping equipment capacity shall not be increased without prior approval from 
" the Bureau of Water Allocation. 

Page 3 of 4 
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6.  All new services shall be metered in accordance with all applicable laws, 
regulations or codes including, but not limited to, the Water Supply Management 
Act. • 

17. All existing services shall be metered, 

18. Water charges for each service connection shall be based in part on metered usage. 

19. The permittee shall investigate valid complaints by users of wells or surface water 
supplies within, the zone of influence of its diversions to determine what Impact the 
diversions have had on such wells or surface water supplies. A report on these 
investigations shall be forwarded to the Bureau of Water Allocation. Any well or 
surface water supply which becomes damaged, dry, has reduced capacity, reduced water 
quality or Is otherwise rendered unusable as a. water well or surface water supply 
system as a result of the permittee's diversions shall be repaired or replaced at 
the expense of the permittee. Work shall be in accordance with all State, County 
and Municipal construction standards for potable water. The Department of 
Environmental Protection will make the final determination regarding .the validity of 
such complaints, the scope or sufficiency of such investigations, and will determine 
bow to resolve any problems resulting from the diversion. 

20. The Department may modify, suspend or terminate this permit,.after due process, for 
violations of permit conditions, N.J.S.A. 5B:1A-1, N.J.A.C. 7:19-1 et seq., any 
orders issued by the Department, or when in the public interest. 

21. The permittee is subject to such initial, modification and annual fees as may be 
prescribed by the'regulations. 

"22. The permittee shall have the right to apply at any tine for modification of this 
.permit by submission of the appropriate application forms. The permittee may 
informally discuss the terms and conditions of this permit at any time with the 
Bureau of Water Allocation. An application for renewal shall be filed 3 months 
prior to the expiration date. 

23. In addition to the specific management requirements cited above, and when so 
directed by the Department, the permittee shall comply with applicable portions of 
the Water Supply Management Rules (N.J.A.C. 7:19-6 et seq.) to include the 
determination of dependable yield; unaccounted-for water; rehabilitation; system 
pressure and storage; interconnections; and operation of interconnections. 

24. The permittee shall obtain approval from the Bureau of Safe Drinking Water before 
using the diversion from Wells 15 ClW-a) end 16 (IW-2) for public water supply. 

25. The permittee is not permitted to withdraw water from Well Nos. 15 and 16 when the 
passing flow in the river,.as'measured at the U.S.G.S. Gauging Station in Mahwah, 1B 
below 8 MOD {12.32 Cubic Feet per Second (CFS)). 

G) PERMIT EXPIRATION 

26. This permit shall expire on May 1, 2005. 

Page 4 of 4 

Z-'Z'd . iN3W3~13 AlddHS yiiWI 1«Q0:S0  TO, ST AbW 



Resume of Robert J. Canace 

Career Goals 

Contribute to the field of hydrogeology my practical geologic and hydrologic skills and observations. 
Employ hydrogeologic concepts to solve problems relating to water resources evaluation, ground-water 
contamination, geologic hazards, and environmental planning. 

Education 

Rutgers University-Newark College of Arts and Sciences (NCAS): 1974-1975, nine (9) graduate credits 
toward Masters of Science in Geology. 

Rutgers University-NCAS: 1973-1975, Bachelor of Arts in Geology. 

Fort Lewis College, Durango, Colorado: June to July 1974, Geology Field Camp, San Juan Mountains, 
Southwestern Colorado. 

Newark College of Engineering: 1970-1973, 75 credits in undergraduate engineering (transferred to 
Rutgers University) 

Professional Experience 

Section Chief,, Bureau of Ground-Water Resources Evaluation, New Jersey Geological Survey, 
Division of Science, Research & Technology (Division of Water Resources), New Jersey Department of 
Environmental Protection, Trenton, New Jersey (2000 to Present): 

Direct Hydrogeology Section programs and manage staff of 11 professionals. Conceive, plan and execute 
project work plans and budgets. Interview and hire staff for all programs. Conduct regional ground-water 
investigations.. Develop and employ hydrologic models for determining sustainable water resource 
development. Develop and publish aquifer-testing protocols. Guide regulatory and planning agencies with 
water-resource evaluation. Assess hydrogeology and environmental hazards associated with karst. Conduct 
and analyze aquifer tests in all hydrogeologic settings. Site community supply wells based on 
hydrogeologic conditions and findings of geophysical studies. Develop, employ and review hydrogeologic 
models. Assist department in establishing water-resource policies. Provide expert testimony. 

Supervising Geologist (Acting Section Chief), Bureau of Ground-Water Resources Evaluation, New 
Jersey Geological Survey, Division of Science, Research & Technology (Division of Water Resources), 
New Jersey Department of Environmental Protection, Trenton, New Jersey (1982 to 2000): 

Direct Hydrogeology Section programs and manage staff of 11 professionals. Conceive, plan and execute 
project work plans and budgets. Interview and hire staff for all programs. Conduct regional ground-water 
investigations.. Develop and employ hydrologic models for determining sustainable water resource 
development. Develop and publish aquifer-testing protocols. Guide regulatory and planning agencies with 
water-resource evaluation.   Map carbonate formations and assess hydrogeology and environmental hazards 
associated with karst. Conduct and analyze aquifer tests in all hydrogeologic settings. Site community 

EX. NJDEP-62 
STATED   NbvwORK 
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supply wells based on hydrogeologic conditions and findings of geophysical studies. Provide expert 
testimony. 

Principal Geologist, Bureau of Ground-Water Management, Division of Water Resources, New Jersey 
Department of Environmental Protection, Trenton, New Jersey (1982). 

Mapped carbonate rock formations in northern New Jersey and evaluated their hydrologic properties. 
Conducted geophysical investigations of aquifers and ground-water contamination sites. Sited wells for 
individuals and municipalities.  Involved in planning and program development. Responded to geologic 
hazards. Assisted planning agencies in understanding and employing water-resources information. 

Senior Geologist, Bureau of Ground-Water Management, Division of Water Resources, New Jersey 
Department of Environmental Protection, Trenton, New Jersey (1980-1982). 

Mapped carbonate rock formations. Developed guidelines for alternate septic systems.   Reviewed 
applications for alternate septic systems. Developed guidelines and technical standards for alternate design 
septic systems. Sited wells for communities and individuals. 

Geologist Trainee, Bureau of Ground-Water Management, Division of Water Resources, New Jersey 
Department of Environmental Protection, Trenton, New Jersey (October 1979-June 1980). 

Utilized ground-water model to review septic systems for subdivisions in the Pinelands. Review alternate 
design septic systems. 

Senior Geologist, Division of Environmental Science, Essex County Park Commission, Livingston, 
New Jersey (1977-1979). 

Design and construction of Dinosaur Museum and Park. Public education programs. Development of 
geology interpretive trails. Review of County development projects from the standpoint of geology and 
water impacts 

Teacher, Maplewood-South Orange Board of Education, Essex County, New Jersey (1975-1977). 

Taught science and math curricula. 

Researcher, Inform, New York, New York (1976). 

Conduct research on private sector involvement in development of alternate sources of energy. Wrote 
chapter in book summarizing project. 

Research Intern, New Jersey Public Interest Research Group, South Orange, New Jersey (1975-1976). 

Conducted research and published on the impact of the Tocks Island Dam, impact of cooling towers at 
nuclear power plants, and other technical environmental issues. 

Training 

Aquifer Test Design and Analysis (NWWA Association of Ground-Water Scientists and Engineers): 1987, 
Somerset, New Jersey (1 week). Theoretical and practical considerations in the design and analysis of 
aquifer tests. 



• 
Concepts in Ground-Water Modeling (USGS-WRD): 1986, Trenton, New Jersey (1 week). Theoretical 
concepts of ground water models. Ground-water model design.  Presented lecture on geologic 
considerations in ground-water modeling. 

Isotope Hydrology (NWWA Distinguished Speakers Series): 1984, San Diego, California (4 days). 
Fundamental concepts in isotope geochemistry and hydrogeology.   Current developments and practical 
problems in applying isotopes to ground water. 

Theory of Aquifer Tests (Dan Raviv Consultants): 1983, Trenton, New Jersey (1 week).  DEP-sponsored 
course in theory of aquifer tests. Analysis of aquifer-test data. 

Well-Logging Course (USEPA): 1981, Philadelphia, Pa. (1 week). Interpretation of bore hole geophysical 
logs. 

Ground-Water Concepts (UOP Johnson Division): 1980, New York, New York (1 week).   Fundamental 
concepts in ground-water hydrology and water-well completion and testing. 

Honoraria/Memberships 

Phi Beta Kappa Society, Herbert Woodward Scholar-Rutgers University, Award for Engineering 
Excellence-Consulting Engineers Council of New Jersey (Ground-water supply investigation, glacial buried 
valleys of northern New Jersey), Project Team of the Year Award-Project Team of the Year 
Association/Delaware Valley Chapter (Northern New Jersey Observation Well Network), President-Ridge 
and Valley Conservancy, Inc. (1992-Present), Chairman-Frelinghuysen Township Planning Board (1990- 
Present), Chairman-Warren County Environmental Commission (1998), Member-Warren County 
Agricultural Development Board (1998-Present) National Water-Well Association, Geological Society of 
America 

Inteissls 

Hiking, Biking, Swimming, Gardening, Bird Watching, Music, Auto Repair, Carpentry, History. 

References 

Available upon request. 

Publications 

Canace, Robert, Monteverde, Donald, and Serfes, Michael, 1996. Karst hydrogeology of the Shuster Pond 
area, Hardwick Township, Warren County, NJ, in Karst Geology of New Jersey and Vicinity, Richard 
Dalton and James Brown, ed., XIII Annual Meeting of the Geological Association of New Jersey, 
Whippany, NJ, Oct. 11 & 12,1996. 

Canace, Robert, Stanford, Scott, and Hall, David, 1990, Hydrogeologic framework of the middle and lower 
Rockaway River basins, Morris County, New Jersey, New Jersey Geological Survey Report Series GSR-33, 
Trenton, New Jersey. 

Canace, Robert and Hutchinson, Wayne, 1989 Bedrock topography and profiles of valley-fill deposits in the 
Ramapo River valley. New Jersey, New Jersey Geological Survey Geologic Map Series 88-6, NJ 
Department of Environmental Protection, Trenton. 



Canace, Robert and Richard Dalton, 1984. A geological survey's cooperative approach to analyzing and 
remedying a sinkhole related disaster in an urban environment, in, sinlcholes: their geology, engineering and 
environmental impact, proceedings of the first multidisciplinary conference on sinkholes, Florida Sinkhole 
Research Institute, College of Engineering, University of Central Florida, Orlando, Florida, October 15-17, 
1984. 

Andres, Kari G. and Robert Canace, 1984.  Use of electrical resistivity technique to delineate a 
hydrocarbon spill in the Coastal Plain of New Jersey: a case study, in petroleum hydrocarbons and organic 
chemicals in ground water-prevention, detection, restoration-a conference and exposition, Houston, Texas, 
Novembers-?, 1984. 

Hoffman, Jeffrey L., and Canace, Robert, 1986, Two-part pump test for evaluating the water-supply 
capabilities of domestic wells. New Jersey Geological Survey Ground-Water Report Series No. 1, NJ 
Department of Environmental Protection, Trenton. 

Fischer, J.A., R.W. Greene, R.S. Ottoson, and R. Canace, 1985. Geotechnical engineering in doline terrain, 
in, proceedings of the 38th Canadian geotechnical conference. Alberta, Canada, September 25-27,1985. 

Markewicz, Frank J., Richard Dalton, and Robert Canace, 1981. Stratigraphy, engineering and 
geohydrologic characteristics of the Paleozoic carbonate formations of northern. New Jersey, in design and 
construction of foundations on the carbonate formations of New Jersey and Pennsylvania, conference. Civil 
and Engineering Department, New Jersey Institute of Technology, June, 1981. 
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United Water New York Response to New York State 
Department of Public Service Water Supply Stipulations 
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United Water New York 

Response to New York State Department of Public Service 

Water Supply Stipulations 

Ramapo Energy Project 
Town of Ramapo, Rockland County 

New York 

Submitted by: Donald F. Distante, P.E. 
July 18, 2001 

United Water Management & Services 
Engineering and Planning Department 

200 Old Hook Road 
Harrington Park, NJ 

TV11633 



Stipulation No. 12 Water Resources ~'~  ' 

5. an identification of the water supply source or sources to be used by the Project, 
including an analysis of the available capacity of the water supply source in terms of 
quantity, quality, and pressure and an analysis of the impacts of such water usage 
during normal and drought periods on other users of the water supply source, and an 
identification of all infrastructure requirements necessary to serve the Project, 
including distribution piping, mains, pumps, storage, or additional supply; 

Response: It is United Water New York's (UWNY) understanding that the proposed 
plant will require approximately 23 million gallons of potable water per year. This figure 
is based on the information contained in the August 21, 2000 letter from G. Marchmont 
to J. Glozzy. Peak usage by the proposed plant during the summer period would be 
approximately 60,000 gpd. During the non-summer period maximum daily usage would 
be 150,000 gpd. For comparison purposes, the average annual usage of water by the 
proposed plant is equivalent to the usage of approximately 250 single-family residential 
homes. From 1996 through 2000, UWNY added an average of approximately 875 such 
homes per year as customers. For further comparison, the proposed summer 
consumption of 60,000 gpd is approximately 0.2 % of.UWNY's annual average demand 
of 29 mgd. Further, in its Addendum No. 2 filed with the Siting Board on June 21, 2001, 
the applicant has indicated that if it adopts a zero discharge facility, its demand will be 
further reduced to 43,000 gpd (p. 24). This would further reduce the impacts as set forth 
above. 

Background: UWNY serves approximately 68,000 customers located in Rbckland 
County, New York. Average demand is 29 mgd and peak demand is 45 mgd. 
Approximately 67% of supply is provided from 55 wells located throughout the county. 
The remaining 33% is supplied from Lake DeForest, a surface water source located in the 
Hackensack River watershed. Ten (10) wells are located along the Ramapo River and 
these provide approximately 30% of the total supply. 

UWNY is regulated by the New York State Public Service Commission (NY PSC) and 
must adhere to many water supply permits issued by the New York State Department of 
Environmental Conservation (NY DEC). 

UWNY's distribution system consists of approximately 1000 miles of pipeline, 14 tanks, 
13 booster stations and 24 pressure reducing valves. The system is interconnected 
throughout enabling water to be pumped amongst various pressure districts. UWNY 
operates the entire system remotely from a System Control and Data Acquisition 
(SCADA) facility located in West Nyack, NY. The distribution system is well reinforced 
internally to allow potable water to be pumped throughout the county. For the Tome 
Valley region, when supply from the wells located along the Ramapo River is 
temporarily curtailed, water can be pumped from the Lake DeForest treatment plant. 
However, this can only be done for a short period of time (Le,, several days) due to 
hydraulic constraints. Figure 1 provides a general schematic of the major water supply 
and distribution features of UWNY's system. 
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Interconnections with adjacent water companies are available to the east with the village 
of Nyack and to the south with United Water New Jersey. These can be used during 
emergencies to help ensure a sufficient supply of water for the region. 

System Capacity: The total capacity of UWNY's supply, after completion of the Viola 
106 well project this summer, will be approximately 42 mgd. Recent peak demands are 
approximately 45 mgd. For short periods of time (approximately 3 consecutive days) 
UWNY can supply such peak demands by using system storage. Figure 2 shows 
UWNY's water supply plans to meet existing and projected peak demands. As indicated, 
UWNY's annual average capacity exceeds annual average demand. Projects are 
primarily planned to increase peak capacity to meet system demands during summer peak 
usage periods. Figure 2 includes water usage estimates from RELP and Bowline 3. 
According to recent information from Sithe Energies, the proposed Tome Valley Station 
would not use water from UWNY for process needs. 

The primary source of potable water to the proposed project is the Ramapo Valley Well 
Field (RVWF). Production from this facility is permitted as shown in Table 1 below. 

Table 1 

Ramapo River Flow at Gage 
01387420 (mgd) 

R VWF Pumping Restrictions 
(mgd) 

>8 Monthly avg: 10 
Daily Maximum: 14 

^8 NO PUMPING    ' 

When the Ramapo Pump Station is active, at least 8 mgd must be maintained in the 
Ramapo River. Both NY DEC and the New Jersey Department of Environmental 
Protection agreed upon this minimum bypass flow which applies only when RVWF is 
active. By using surface water and groundwater sources, UWNY has the ability to 
maintain at least 8 mgd in the River most of the time. Surface water releases from Potake 
and Cranberry Ponds are the primary means to augment flow in the Ramapo River. 
Groundwater pumped from RVWF is also used to maintain at least 8 mgd in the River. 
The Palisades Interstate Park Commission has also allowed limited releases fiom two 
lakes in the Ramapo River watershed to help keep the flow above 8 mgd during periods 
of drought. However, during sustained dry periods in the summer and fall, it is 
periodically impossible to maintain this flow given the available augmentation sources. 
Therefore, UWNY has had to periodically shutdown RVWF until flow in the Ramapo 
River increases. 

UWNY is currently attempting to purchase Potake Pond in order to increase 
augmentation supply. This proposed project is shown on Figure 2. Current augmentation 
supply from both Cranberry and Potake Ponds combined is 190 MG. Potake Pond 
contains approximately 700 MG of water. UWNY estimates that an augmentation 
volume of approximately 300 MG would be required to reliably operate RVWF at its 
permitted allocation during drought periods. This estimate is based on use of a water 
supply model developed by UWNY and independently reviewed by the consulting 
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engineering firm of Lawler, Matusky & Skelly Engineers. UWNY's Master" Plan also 
includes other supply projects, which provide a sufficient diversity so that if one project 
is not approved, another could be accelerated to take its place. 

The above information briefly describes the water supply capacity for the UWNY system 
and addresses the key projects to correct limitations of RVWF. The key question is, 
however, what impact would RELP have on UWNY's water system? As mentioned 
above, UWNY has excess capacity to meet annual average demands. The current annual 
average capacity is 38 mgd, compared to annual average demand of 29 mgd. Therefore, 
RELP's planned maximum usage of 150,000 gpd during the non-sQmmer period poses no 
problem to UWNY. To eliminate impacts on UWNY's system during the summer peak 
usage period, RELP has committed to construct three 3-MG tanks onsite for a total 
combined storage of nine (9) MG. After consideration of fireflow needs, RELP estimates 
that 8.25 MG would be available for supply to the facility. According to RELP, this 
quantity of water is sufficient to supply the water consumption needs of the proposed 
plant for 60 days, independent of supply from UWNY. Therefore, during non-drought 
periods, when UWNY has excess capacity, these tanks would be replenished, and during 
periods of dry weather or drought, Ramapo Energy would have the flexibility to operate 
without taking water from UWNY. As UWNY currently experiences water supply 
limitations only during short periods (i.e.. generally for less than two weeks during 
severely dry summer periods), the 8.25 MG of storage at the proposed plant would offset 
any impacts on water usage during periods of severely dry weather. For further 
clarification regarding UWNY's system, if UWNY increases its supply capacity, as 
shown in Figure 2, then sufficient production capacity would exist to supply RELP 
throughout the year, even during summer peak usage periods. Nevertheless, the 8.25 MG 
of storage would be beneficial during very severe droughts or during other unforeseen 
water emergencies. 

As a general benefit to UWNY's supply capacity, RELP has agreed to contribute 
$1,340,000 to be used towards construction of supply projects. UWNY will use these 
funds to construct or obtain water supply resources for the benefit of the Rockland 
County community. Additionally, RELP will contribute $300,000 specifically earmarked 
for water system improvements to benefit the Tome Valley Area, UWNY intends to use 
these funds to build projects to increase the efficiency of the current volume of releases 
from Potake Pond. Such projects include automated valves and a pipeline leading 
directly from Potake Pond to a tributary of the Ramapo River. Such projects will be 
beneficial to the overall supply capabilities in Rockland County. 

Furthermore, Ramapo Energy has made an additional commitment regarding water usage 
during periods when the Rockland County Health Department declares that the County 
must adhere to conservation measures. This includes a commitment to eliminate water 
withdrawals from UWNY's system during Stage II or higher droughts. 

Water Quality and Pressure: All of UWNY's potable supply meets and often surpasses 
all health and safety standards set by the Environmental Protection Agency (EPA), the 
New York State Department of Health (NY DOH) and the Rockland County Department 
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of Health (RC DOH). Appendix A contains UWNY's Consumer Confidence Report for 
1998. This report summarizes the various standards and the range of results for UWNY's 
potable supply. 

Specific water quality requirements by RELP that are less than agency standards would 
need to be met by additional onsite treatment within the proposed plant. The additional 
water demand on UWNY's system will not result in any water quality changes to 
UWNY's potable supply. 

Water will be supplied to Ramapo Energy via UWNY's 30-inch-pipe located in Route 
59/17 near the intersection of Tome Valley Road. Currently, the Rockland County Solid 
Waste Management Authority ("RC SWMA") owns a 16-inch line running up Tome 
Valley Road near the proposed site. Subject to Ramapo Energy obtaining an agreement 
with the RC SWMA and UWNY for the use of this line, Ramapo Energy would obtain 
water service by tapping this 16-inch line in Tome Valley Road. If such approvals were 
not obtained then an alternative route would need to be established. 

The elevation of UWNY's 30-inch pipe at the intersection of Tome Valley Road and Rt. 
59/17 is 291 ft (relative to NGVD 1929). Pressure in this pipe is directly controlled by 
the RVWF pump station, which produces a gradient ranging from 690 to 757 ft. The 
resulting range of pressure available in UWNY's 30 inch main is 172 psi to 202 psi. The 
anticipated overflow elevation of RELP's water tanks is 750 ft. The high elevation of the 
site relative to UWNY's available pressure gradient will require a booster pump system 
to obtain adequate service. RELP would be responsible to design, build, own and operate 
a system to UWNY specifications to provide adequate service. - 

Given the planned improvements to UWNY's supply system and the proposed onsite 
storage of 9 MG, the operation of RELP would not have any discernible effect on 
UWNY's system pressures. 

Distribution pioine. mains, pumps and storage: It will not be necessary for UWNY to 
construct any distribution piping, mains or pumps to serve RELP. Ramapo Energy will 
be installing its own piping and pumps and is planning to construct sufficient storage to 
support operational variations and fire flow requirements. UWNY is planning to install a 
meter to record water consumption by RELP. 

6. a cumulative analysis of the available capacity of the water supply source in terms of 
quantity, quality, and pressure and an analysis of the impacts of such water usage 
during both normal and drought periods on other users of the water supply source, 
assuming simultaneous operation of the Project and the proposed Tome Valley 
Station, assuming both are using the same source of water supply, based on DPS 
Staff's proposed methodology of a proportional ratio based on the proposed 
megawatt sizes of the two projects being used to estimate inputs for the other project 
for this analysis, and the impact of the projects on excess infrastructure capacity, 
including distribution piping, mains, pumps, storage, or additional supply; 
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Response: According to the Article X application filed by Sithe Energies, the Tome 
Valley Station (TVS) would have peak usage of 79,000 gpd. However, recently, Sithe 
has proposed plans to construct a peaking-only power plant that would have no process 
water usage requirements. Figure 2 shows the cumulative effect on water supply of the 
two power plants that have had their Article X application accepted as complete. Since 
the usage of the proposed Bowline 3 plant is greater than that of Sithe's (i.e.. 180,000 gpd 
peak summer usage for Bowline 3 versus 79,000 gpd for TVS, as specified in their 
Article X application), the supply scenarios shown in Figure 2 are sufficient for this 
analysis. The figure demonstrates that given UWNY's planned water supply projects that 
water supply would be sufficient to serve the needs of the proposed •power plants. 

The 30-inch main in Rt. 17/59 is designed to carry the available production of RVWF 
(i.e.. 14 mgd maximum day). The maximum withdrawal proposed by RELP is 150,000 
gpd and by the reduced TVS project is negligible. Currently, this transmission pipe 
serves the areas north of Tome Valley Road. As maximum demands in this area are only 
several mgd, the existing pipe has ample capacity to serve the needs of the proposed 
power plants. Thus, as planned usage represents approximately 1% of the pipe carrying 
capacity, UWNY does not anticipate any effect on other customers receiving water from 
the same line. Furthermore, UWNY does not anticipate any significant impacts on 
system pressure due to the combined demands of both plants. The Item 5 response above 
regarding water quality also applies to both plants operating simultaneously. UWNY 
does not anticipate that the usage from the both plants operating simultaneously will have 
any effect on potable water quality. 

8. an identification and evaluation of other reasonable mitigation measures, including 
the use of alternative technologies, potential alternative supply sources including on- 
site sub-surface wells, water storage, and offsetting water conservation, regarding 
water supply impact, and including a contingency plan for periods of drought or 
water emergency describing thresholds for water use curtailment; 

According to the August 21, 2000 letter from G. Marchmont to J. Glozzy, Ramapo 
Energy will construct three 3-MG storage tanks. As discussed in the response to Item 5, 
such storage is capable to supply the proposed project for 60 days, independent of supply 
from UWNY. To ensure that the storage tanks are available for their intended purpose, 
they should be filled by June 1 of each year. UWNY has ample supply and transmission 
capacity to fill the tanks prior to the summer dry periods. As discussed in the response to 

. Item 5, RELP has made a commitment to Rockland County that during a Stage n or 
higher drought that withdrawals from UWNY's system would be reduced to zero. 

19. a map based on publicly available information showing all areas within a one mile 
radius of the Project site delineating all groundwater aquifers and groundwater 
recharge areas, and identifying groundwater flow direction, groundwater quality, 
and the locations, depth, yield and use of all public and private groundwater wells or 
other points of extraction of groundwater, and including delineation of wellhead and 
aquifer protection zones. 
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Response: The attached figure in Appendix B from Leggette, Brashears &r€raham. Inc. 
provides the location of wells within a one mile radius of the facility, aquifer dehneation 
and wellhead protection areas. Naturally occurring groundwater flow in the Ramapo 
Valley Aquifer is generally from the valley sides and upgradient portions of the drainage 
basin towards the Ramapo River and downgradient extent of the aquifer to the South. 
The flow direction may locally vary (e.g., be reversed) in the vicinity of pumping wells 
that tap the aquifer. The yield of Well 95, the location of which is indicated in Appendix 
C, is 500 gpm. The depth of this well is approximately 95 ft. 

20. an analysis and evaluation of all reasonably potential impacts created by the 
construction or operation of the Project on groundwater quality and quantity in the 
project area, including potential impacts on public and private water supplies and 
wellhead and aquifer protection zones, and including an analysis of current aquifer 
capacity, amounts withdrawn by current users, amounts expected to be withdrawn 
by the Project, estimated amounts needed for future growth, for day, evening and 
night hours. Project impacts on groundwater recharge, and an estimate of the 
anticipated zone of influence for any proposed groundwater withdrawal; 

Response: This response deals primarily with aquifer capacity and amounts withdrawn 
by current users, as the applicant would address the other issues. Because the aquifer is 
hydraulically connected to the Ramapo River, capacity is based on flow in the river. 
When flow in the Ramapo River is greater than 8 mgd, the aquifer capacity is 10 mgd 
(monthly average) and 14 mgd (maximum day). When river flow is less than or equal to 
8 mgd, the well field may not operate. This last restriction is to ensure that flow in the 
Ramapo River at the USGS gauge in Suffem (01387420).is mainjained at 8 mgd or 
greater. Table 2 summarizes average production from the Ramapo Valley Well Field in 
1997 and 1998 (i.e.. amounts withdrawn by current users): 

Table 2 

Ramapo Valley Well Field Production (mgd)                      \ 
Month 1997 1998 1999 2000 
Jan 6.84 4.17 6.77 7.84 
Feb 6.76 7.36 9.38 7.35 
Mar 6.67 7.57 0.85' 8.14 
Apr 6.96 7.58 6.74 8.68 
May 7.43 7.48 5.86 7.73 
Jun 7.61 8.50 6.07 7.57 
Jul 7.17 7.90 5.56 7.86 
Aug 6.28 5.65 4.34 7.71 
Sep 6.78 5.09 4.84 7.43 
Oct 6.16 4.12 5.25 7.49 
Nov 7.58 3.32 7.43 7.22 
Dec 8.21 4.90 8.28 6.79 

Wellfield shutdown for maintenance 
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21. a cumulative analysis and evaluation of all reasonably potential impacts created by 
the construction or operation of the Project on groundwater quality and quantity in 
the project area, including potential impacts on public and private water supplies and 
wellhead and aquifer protection zones, and including an analysis of current aquifer 
capacity, amounts withdrawn by current users, amounts expected to be withdrawn by 
the Project, estimated amounts needed for future growth, for day, evening and night 
hours, Project impacts on groundwater recharge, and an estimate of the anticipated 
zone of influence for any proposed groundwater withdrawal, assuming simultaneous 
operation of the Project and the proposed Tome Valley Station, assuming both are 
using the same source of groundwater supply, which may be, based on DPS Staff's 
proposed methodology of a proportional ratio based on the proposed megawatt sizes 
of the two projects being used to estimate inputs for the other project for this 
analysis; 

Response: Cumulative impacts on groundwater quantity and quality assuming the 
construction and operation of both plants will be addressed by the applicant. UWNY's 
response regarding aquifer capacity and current amounts withdrawn is addressed in Item 
20 above. 
AL7I1U.2 
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Figure 2: Water Supply Plan (April 2001 Revision) 
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Figure 3: Cumulative Effect of Ramapo Energy and TVS 
on UWNY's Water Supply PJarL 
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UnitedWater^tf 
Unitod Water Now York 
360 West Nyack Road 
West Nyack. NY 10994 

important Informationl 
Your water meets or surpasses all state and federal 
regulations for safe drinMng water. 
Este Informe contiene Informacion muy importante 
sobre su agua beber. TlradlSzcalo 6 hable con 
alguien que lo entienda blen. r •..••. 

Dear Customer 

i and 

At United Water our goal is to provide you with water that meets or smpasses all the standards for t«;>^. 
safe drinking water, These health and safety srandarfe^^^feyto United States Eoyiropmental Protection ^'Jy 
Agency (EPA), the New York State Department of H^^^^^^^id the Rocklaiid^ihnt^'Dejajptment of Kf:4-- 
Health CRCDOH). Our United Water team works ha|^a«5g5&«S*^ ^A „— ^**JZAU^.^A,UV*„ _*_ .- v 
and premier service 24 hours a day, 365 days a yea| 

As part of this cominitment, we regularly tesir'w' 
standards. And we're proud to let you know that it did 
NYDOH, the agency that monitors and regulates 
NYDOH require water suppliers to mail an Annual Watei§ 
i^ortprovidesimportantinfonnation about your drinking;.. #   , ^ -•   - 
up to government standards during 2000. Please read it'.ca^ft9ly'^( fed free to call us at 845 623 1500 if you 

your fairifl^tll^fop^q^^ water -/"'V "' 

be sure that your'.water "meets the safety*.;- : 
n tiie test resyftsiafepn^le with the .. r;\ 
in our stat^JBotl^li^ElA and the 'iff. • 
t to customers p^^t|nnual basis. This ' ".- 
iws how yowdiiiikmg water measured 
id free to call us at 845 623 1500 if 

have any questions about your water or your service. YdpTeairedK^xe EPA Safe Drinking Water Hotline at 
800 426 4791, the NYDOH at 518 402 7713 or the ROTOM(@^'^2608. If you have specific questions 
about water as it relates to your personal health we suggest tfiat you contact your health care provider. 

We also have a Customer Advisory Panel which meets regularly to share their suggestions and 
thoughts about our service. If you would like them to address a topic that interests you, please write them at 
the above address. 

Annual 
Water Quality 
Report 2000 TV11645 



ANNUAL WAICR OUAUIY REFOnT 2000 

Health Note 

Drinkiiig water, including bottled water, may reasonably be expected to contain at least small amounts 
of some contaminants. The presence of contaminants does not necessarily indicate that the water poses a 
health risk. More information about contaminants and potential health effects can be obtained by calling the 
EPA Safe Drinking Water Hotline at 800 426 4791, 

Some people may be more vulnerable to contaminants in drinking water than the general population, 
Immuno-compromised persons, such as persons with cancer undergoing chemotherapy, persons who have under- 
gone organ transplants, people with HIV/AIDS or other immune system disorders, some elderly, and infants can 
be pardctdarly at risk from infections. These people should seek advice about drinking water from their health 
care providers, EPA/CDC guidelines on appropriate means to lessen the risk of infections by cryptosporidium and 
other microblal contaminants are available from the Safe Drinking Water Hotline at 800 426 4791. 

About the Treatment Process 

We treat both groundwater and surface water to remove impurities. Our laboratory regularly tests the 
quality of the water before, during and after the treatment process. We monitor it for dozens of substances 
and detected those listed on the Water Quality Table. We also monitor for turbidity which is a measure of the 
doudlness of water. We monitor it because it is a good Indicator of the effectiveness of our filtration system. 
Our job is to provide you and your family with water that meets all government standards for health and 
safety. The treatment process differs depending upon whether the water is from our wells or the Lake 
DeForest Water Treatment Plant, 
Lake DeForest Water Treatment Plant 
Physical treatment includes On order) traveling screens, aeration, flocculation, sedimentation and 
filtration (dual media). Chemical treatment includes potassium permanganate (prior to traveling screens), 
anlonic polymer (prior to aeration), alum (prior to flocculation), sodium hypochlorite (prior to flocculation, 
prior to filtration and post-filtration) and polyphosphates (post-filtration). Sodium hypochlorite is added to 
protect against microbiological contamination, and sodium hydroxide and polyphosphates are added to reduce 
corrosion of metal piping and plumbing. 
Supply from Wells 
All wells axe treated with sodium hypochlorite for disinfection and polyphosphates for corrosion controL 
Certain wells receive additional treatment through granular activated carbon filtration, aeration, and/or 
ultraviolet disinfection. 

Bottled Water or Tap Water? 

Rivers, lakes, reservoirs, springs and wells are sources for both tap water and bottled water. As 
water travels over the surface of the land or through the ground, it dissolves naturally occuxriug minerals. 
In some cases this includes radioactive material. The water can also pick up substances resulting from the 
presence of animals or human activity. Contaminants that may be present in source water include: microbial 
contaminants; inorganic contaminants; pesticides and herbicides; organic chemical contaminants; and 
radioactive contaminants. 

In order to ensure that the water Is safe to drink, the Slate and the EPA prescribe regulations that limit 
the amount of certain contaminants in water provided by public water systems. The State Health Department's 
and the FDA's regulations establish limits for contaminants in bottled water which must provide the same 
protection for public health. So what's the bottom line? If bottled and tap water meet the standards, they 
are both safe to drink. However, your tap water Is substantiallv less expensive than bottled water. 
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ANNUAl WATCH OUAUIY REPORT 2100 

Information Collection Rule monitoring -1998 

Substance MCLG       MCL 
Average 
Result 

CljIorat8**UQ/I NA MA 23U 
HAAS'ug/I NA NA 17.7 
HAN'ug/1 NA NA 6.1 
HK'ofl/l NA NA ZH 
CP*aa/l NA NA 0.4 
CH»Bg/l NA NA 5 
TDX*ag/l NA NA 131J 
DfffnFectant residual* mg/KZOQO)       NA NA 056 
*Dtstributiqn System 
•^ntry Point 

Range of 
Results Violation 
153.1 to 527.1 
1.6M 67.7 
1.5T0 1M 
NDtoB 
NDtaU 
NDto29J 
loatoGnai 
NDto3.7 

No 
No 
No 
No' 
No 
No 
No 
No 

likely Source 
Disinfection process 
Disinfection procsss 
Disinfection process 
Disinfection process 
Disinfection process 
Disinfection process 
Disinfection process 
Disinfection process 

Secondary Standards 

Substance 

Related to the aesthetic quality of drinking water. 
Average       Range of 

MCL Result Results Violation likely Source 
Aluminum ug/l 
CUoride mo/I 
Color CU 
CotTosWrty 
Hardness (as CaC03) mg/I 
litravg/l 
Manganese ug/l 
Odor TON 
pH units 
Sbdlonm^/I 
SuKatemg/l 
Total Dissolved Solids Bfl/I 
Zbemg/I 

NA 81 NDto373 No 
250 70 1410184 No 
15   . 4 3tolS    , No 
Non-corrosive Non-corrosive Non-comistve No 
NA 157 53 to 384 No 
300 14 NDto233 No 
300 1Z NO to ITS No 
3 1 NA No 
65 to 85 7J8 6J5to8 No 
NA 26 5TO73 No 
250 25 24to2S No 
NA 2*3 107 ta542 No 
5 NO NDMW No 

Tlroatmontprocess;"' .• 
Nataraity occnmng.'nnu^f 
Naturally occurring 
Treatment process 
Natorally Dcoming 
Naturally occorrfng 
Naturally occurring 
Naturally occoning 
Treatment process 
Natorally occurring, nnurff 
Naturally occuiring        •» 
Naturally occumag 
Naturally occorrtng 

§1 Definitions for the Drinking Water Qualitrel 

AL (Acdon Level) b ibe concentradon of a contaminant which. If    % 
etceeded. Diggers treatment or other requirements vriddi a water 
must follow. 

CU (Color Unit] 

MCL (Maximum Contaminant Level] Is (he highest level of a comaml- 
oaot (bat is allowed In drinking water. MCU are set as dose to MCLCs 
as feasible udng the best available tieatment technology. 

MCLC (Maximum Coniarainant Level Coal) is the level of a contami- 
nant In drinking water below which there Is no known or expected risk 
to health. MCLCs allow for a margin of safety. 

MicroKrams per Ulcr (ug/l) - pans per billion (ppb) = one part of 
Iqulil in one billion parts of liquid. 

Millisrams per liter (mg/I) - pans per miUion (ppm) = one pan of 
Uquld in one niilllon parts of liquid. 

N^nognuns per liter (HR/I) = parts per trlUlon - one pan of liquid in 
: ''ne trDlion parts ol liquid. 

| NA (Not Applicable) 

•..•». 

• Laboratory analysis indicates that.tHe'constiiuent b 

_ ,-_^^JepgSl{rajielricTtarfiidity tXnh} Is a measdreof turbidity, the 
'•j^^ifSt^si^xei. •nuhldhy In excess of S NTOli Just noticeable to the 
V*'. ivebgc person; High turbidity can hinder dlsinfeaioo. 

• pO/I (picoCudes per liter) Is a measure of radioactivity In watez. 

'. Primary stapfud* are drinking waterreguladons for substances that 
arc health related. Water suppliecs nmst meet all primary drinking water 
standards. 

Secondary StondanU are drinking water standards that do not have an 
impaa on health. These reDeci aesiheiic qualities such as taste, odor and 
appearance. Secondary standatds arc recommendations, not mandates. 

TON (Threshold Odor Number) 

TT (Tteabnenl Ttchnlqae) 

90th perccntile - 90 percent of system samples must be at or below 
this level. 
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^3 Radon Information I 

• Radoa is a naturally-occurring radioactive gas found in soil and outdoor air that may also be found in 
drinking water and indoor air. Some people exposed to elevated radon levels over many years in drinking 
water may have an incrGased risk of getting cancer. The main risk is lung cancer from radon entering indoor 
air from soil under homes. In 1999. we analyzed our water for radon. You can contact The Rockland County 
Department of Health at 845 364 2608 for more information on radon or you can call the New York State 
Radon Program at 1 800 458 1158 or the EPA Radon Hotline at 1 800 SOS Radon. 

P Uonservation 

United Water New York encourages its customers to use water wisely. As part of a public service 
project with the New York State Public Service Commission and the Department of Environmental 
Conservation, the company offers a comprehensive water conservation program to help customers save 
money and conserve our natural resources. 

During the hot summer months, there is a higher demand for water supply. By cutting down on 
outdoor water use during these peak times in the summer season, our customers can reduce their water 
bills and help delay the need for building costly new supply facilities. 

ET Program 
Every day people in our community pour millions of gallons of water onto their lawns' and landscaping in an 
effort to keep them green and healthy. As ihe temperatures rise, more and more water is pumped onto the 
grass and plants. United Water introduced the ET Lawn Watering Program in 1994 to educate customers 
about how much water they need to apply to their lawns to keep them healthy and green. 

ET is short for EvapoTranspiration, which involves measuring the loss of-water from the soil through 
evaporation and loss of moisture from plant life through transpiration. Every day. United Water sets the ET 
number by keeping track of such weather data as humidity, temperature, solar radiation, wind and rainfall. 
The company works with the Rockland Climatic Center to gather the weather data and with Cornell University 
to calculate the daily ET number: 

The ET number Is published daily during the summer months in the Rockland Journal News and it's 
also available on the ET Hotline at 845 620 3355. 

Xeriscape landscaping 
Landscaping can demand up to 50 percent of the water used from home consumption during the 
growing season. A xeriscape garden, which emphasizes wise planning of terrain, plantings and horticultural 
techniques to make the most efficient use of water, can create savings for customers and the environment 
because it reduces landscape watering. 

A xeriscape garden is a perfect example of how customers can reduce their outdoor water use while 
preserving a beautiful, natural landscape for future generations. Contrary to what some people believe, a 
water-wise garden doesn't necessarily feature rocks, cacti or dull colors. It can display an exciting variety of 
trees, flowers and shrubs such as Rockland home owners have come to expect in their suburban landscapes. 

Customers are invited to visit our xeriscape demonstration gardens. For more information please 
call 845 623 1500. 

Q United Water Website 

Come visit us at www.unitedwater.com/uwny 
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^ Facts and Figures 

United Water New York's public water system identification number is NY0003673. We provide service 
to more than 265,000 people in most of Rdckland County. About 70 percent of our water supply Is from vari- 
ous wells located throughout RocMand County and the remaining 30 percent is surface water supply from the 
Lake Deforest Reservoir. In 2000. United Water produced 10,447 million gallons (MG) of water and sold 8.774 
MG. We determined that 1,673 MG or 16 percent of the water we pfoducedi is non-revenue producing water. 
This is water lost due to leaks, main breaks, under-registering meters, fire fighting, hydrant flushing, and theft 
of service. 

The New York Public Service Commission sets water rates to cover the costs of providing service. The 
average residendal customer uses approximately 3,000 cubic feet 6f water (22,440 gallons) per quarter, or 
approximately $476 annually (Including taxes). A typical dollar pays for system improvements, operations and 
maintenance, taxes, interest and debt, dividends and reinvestment and depredation costs. 

About Your Water Quality 

United Waier New York's water system comphed with all requirements of the United States 
Environmental Protection Agency, New York State Department of Health and Rockland County Department 
of Health during 2000. As the State regulations require, we routinely test your drinking water for numerous 
contaminants. These contaminants include: total coliform, turbidity, inorganic compounds, nitrate, nitrite, 
lead and copper, volatile organic compounds, total trihalomethanes, and synthetic oiganic compounds. 
The Water Quality TUble shows which compounds were detected in your drinking waten 

Detailed analytical testing information concerning each of United Water's sources is included in a 
supplement to this statement This information is available for review at the Finkelstein Memorial Library. 
24 Chestnut Street, Spring Valley, New York 845 352 5700. Additionally, a copy of the supplement may be 
reviewed by contacting United Water New York's Customer Service Department at 845 623 1500, option 1. 

About Your Water Supply 

On average about 43 inches of rain fall each year In the Hadcensack River Watershed, which is the 
source of our surface water supply. Our supply includes both groundwater from Rockland County wells and 
surface water from the Lake DeForest Water Tieatment Plant. Groundwater fillers naturally through the layers 
of the earth. It Is then stored in deep, porous rocks called "aquifers." Surface water is water from reservoirs, 
rivers, lakes and streams. This type of water, unlike groundwater. Is stored on the earth's surface. 

Wells 84 and 99 (two of ten wells at the Ramapo Valley Well Field) were removed from service 
during 2000. 

HI To Serve You Better 

At United Water we constantly strive to serve you better. During 2000, we added 42.310 feet of new 
water distribution pipe to improve the reliability of your service. We also commenced construction of an aera- 
tion facility at the Ramapo Valley Well Field. A new ultraviolet disinfection unit was added at the Blauvelt 
Well in order to Improve water quality.  In addition, updates to our existing SCADA (Supervisory Control and 
Data Acquisition) computers enable us to more carefully monitor our water system. 
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ARTICLE V 

MANDATORY WATER CONSERVATION MEASURES 

5.1.0 - Declaration Of Policy 

It is hereby declared to be the health policy of the Rockland 
Health District to assure that potable water is available to the 
citizens of Rockland County under the conditions of below average 
precipitation. 

5.2.0 - Stacre I Water Emergency 

In the event the precipitation within the Rockland County Health 
District for the immediately preceding four calendar months is 40% 
below the twenty year average for the same period as taken from the 
ram gauge at Lake DeForest Reservoir, as set forth in the Interim 
Report, Rockland County Water Supply Study, dated January 1981, of 
the New York State Department of Environmental Conservation, or 
revisions thereto, the Commissioner of Health may declare a Stage I 
water emergency if, in his opinion, such a declaration is necessary 
to protect the public health and safety. During a Stage I water 
emergency as declared by the Commissioner of Health, the following 
uses of water shall be prohibited: 

5.2.1 Serving of water at a service food establishment except at 
the specific request of a patron. 

5.2.2 The use of water for ornamental purposes including but not 
limited to fountains, artificial waterfalls and reflecting 
pools. 

5.2.3 The use of water for flushing of sewers or hydrants except 
as deemed necessary for the public health and safety. 

5.2.4 The use of potable water for the non-agricultural 
irrigation, watering or sprinkling of any lawn except as 
set forth herein. 

5.2.4.1 Lawn irrigation, sprinkling or watering shall be 
per- mitted on the odd days of the month, only at 
premises that have odd numbered street addresses. 

5.2.4.2 Lawn irrigation, sprinkling or watering shall be 
per- mitted on the even days of the month, only 
at premises that have even numbered street 
addresses. 

5.2.4.3 For the purposes of the provisions of these sub- 
paragraphs, a premises without a street numbered 
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5.3.6.3 The use of water for outdoor showers or 
sprinklers. 

5.3.6.4 The use of potable water for the non-agricultural 
irrigation, watering or sprinkling of landscaped 
areas, 
trees, shrubs or other outdoor plants, except for 
water- ing by hand. 

5.3.6.5 The use of water for the comm'ercial washing or 
cleaning of automobiles, trucks, trailers or any 
other vehicles by facilities in excess of five 
days per week. 

5.3.6.6 The use of water for water-cooled 
air-conditioning units, except during such times 
as specifically authorized by the Commissioner of 
Health in writing. 

5.4.0 - Stage III Water Emerqrency 

In the event the precipitation within the Rockland County Health 
District for the immediately preceding nine calendar months is 40% 
below the twenty year average for the same period as taken from the 
rain gauge at Lake DeForest Reservoir, as set forth in the Interim 
Report, Rockland County water Supply Study, dated January 1981, of 
the New York State Department of Environmental Conservation, or 
revisions thereto, or the water level of Lake DeForest falls under 
the Curve Ar as set forth in the attached Schedule I for six 
months, the Commissioner of Health may declare a Stage III water 
emergency if, in his opinion, such a declaration is necessary to 
protect the public health and safety. During a Stage III water 
emergency as declared by the Commissioner of Health, the following 
uses of water shall be prohibited: 

5.4.1 The use of water as set forth in Part 5.2.0 and Part 5.3.0 
of this Article. 

5.4.2 The use of water or steam for the cleaning of buildings or 
any other structure's exterior. 

5.4.3 The use of water for the operation of ice skating rinks. 

5.4.4 The use of water for the commercial washing or cleaning of 
auto- mobiles, trucks, trailers or any other vehicle by 
facilities which do not recycle water. 

5.4.5 The use of water for the filling or the operation of a 
swimming pool, partly artificial swimming pool, bathing 
beach or any swimming facility not under permit pursuant to 

) Part 6 of the New York State Sanitary Code. 
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5.4.6 The  use  of  potable  water  for  the  non-agricultural 
irrigation, watering or sprinkling of landscaped areas 
trees, shrubs or other outdoor plants and golf course 
greens. 

5.4.7 The use of water from any stream, creek or other surface 
water supply which is tributary to Lake DeForest, the Stony 
Point Reservoir, Pothat Lake, or the Ramapo River. 

5.5.0 - Stage IV Water Emergency 

In the event the precipitation within Rockland County Health 
District for the immediately preceding twelve calendar months is 
35% below the twenty year average for the same period as taken from 
the rain gauge at Lake DeForest Reservoir, as set forth in the 
Interim Report, Rockland County Water Supply Study, dated January 
1981, of the New York State Department of Environmental 
Conservation, or revisions thereto, or the water level of Lake 
DeForest falls under the Curve B, as set forth in the attached 
Schedule I, for two months, the Commissioner of Health may declare 
a Stage IV water emergency if, in his opinion, such a declaration 
is necessary to protect the public health and safety. During a 
Stage IV water emergency as declared by the Commissioner of Health, 
the following uses of water shall be prohibited: 

5.5.1 The use of water as set forth in Parts 5.2.0, 5.3.0, and 
5.4.0 of this Article. 

5.5.2 The use of water in a residence in excess of 50 gallons per 
resident per day. 

5.5.3 The use of potable water for agricultural, commercial or 
Indus- trial purposes in excess of the agricultural, 
commercial or industrial user's average daily consumption 
for the preceding twelve calendar months. When the daily 
average consumption for the agricultural, commercial or 
industrial user is not available, the average daily water 
consumption of the user for the 90 days immediately 
preceding the declaration of a Stage III emergency shall be 
used. 

5.5.4 The use of water for the filling or the operation of any 
swimming pool, partly artificial swimming pool, bathing 
beach or any other swimming facility. This prohibition 
shall include but not be limited to the use of water for 
the filling or the operation of any swimming facility under 
the control of any governmental authority within the 
Rockland County Health District. 

5.6.0 - Reporting On Water Status 

TV11653 



) 

5.6.1 in the event the Commissioner of Health declares^a Stage I 
Stage II, Stage III or Stage IV water emergency as set 
forth herein, the community water supplies within the 
Rockland County Health District which serve in excess of 
2000 people shall daily report to the Commissioner of 
Health their daily water production, the status of their 
water resources and any operational difficulty impairing 
the community water supply's water production capabil- 
ities and such other information as is required by the 
Commissioner of Health. 

5.6.2 Notwithstanding any other provision of this Article to the 
contrary, a community water supplier within the Rockland 
County Health District which serves in excess of 2000 
people, shall monthly report to the Commissioner of Health 
its water production, the status of its water resources, 
rain gauge measurements, and any operational difficulties 
impairing the community water supplier's water production 
capabilities and such other informa- tion as is requested 
by the Commissioner of Health. 

5.7.0 - Approval For New Water Resources During Emergency 

In the event the Commissioner of Health declares a Stage III or 
Stage IV water emergency as set forth herein, no new water supply 
resource or facility may be constructed or developed without 
written approval from the New York State -Department of 
Environmental Conservation or, the written approval of the 
Commissioner of Health. This prohibition shall include but not be 
limited to the impoundment of any stream, creek, reservoir or other 
surface body of water, the creation or development of any water 
reservoir and the construction of any well. 

5.8.0 - Variance 

The Commissioner of Health may, upon receipt of a written 
application and a fee as prescribed by the Commissioner of Health, 
or upon his own initiative, grant a variance from any of the 
prohibitions of the use of water as prescribed herein when, in the 
Commissioner's opinion, such a variance would be in the general 
public interest and would not unnecessarily endanger the public 
health and safety. 
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Map of Groundwater Resources/Features Within One-Mile Radius of 
Ramapo Energy Project Site 
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CASE: 98-F-1968 

MARCHMONTAVOODHOUSE/REIN 
Revised July 30, 2001 

(Margin lines show last set of revisions) 
1 Q.       Please state your names, titles, affiliations, and addresses. 

2 A.       My name is Guy Maxchmont and I am Vice President of Project Development at 

3 American National Power, Inc. ("ANP"). My business address is 65 Boston Post 

4 Road West, Suite 300, Marlborough, Massachusetts 01752. 

5 A.        My name is Chris Rein and I am employed by Environmental Science Services, Inc. 

6 ("ESS") as a Project Manager/Senior Environmental Engineer. My business address 

7 is 272 West Exchange Street, Suite 101, Providence, Rhode Island 02903. 

8 A.       My name is Sarah Woodhouse, and I am Vice President of the Community and 

9 Governmental Relations Division at Environmental Futures, Inc. My business address 

10 is 530 Atlantic Avenue, Boston, Massachusetts 02210. 

11 Q        Mr. Marchmont, what are your duties of employment? 

12 A.       I am responsible for managing the development ofnew electric generating facilities 

13 for ANP from inception through financial closing. In this role, I participate in the 

14 negotiation of project contracts and the development of input data for and review of 

15 the financial analyses. I interface with regulatory agencies, community leaders, 

16 politicians, contractors, consultants, local residents, and lenders through project. 

17 development.  I also monitor project budgets and schedules and participate in the 

18 project financing and closing. I am currently acting as project manager for the 

19 Ramapo Energy Limited Partnership ("Ramapo Energy") project (the "Project"). 

20 Ramapo Energy's general partner, ANP Ramapo Energy Company, is a subsidiary of 

21 ANP. 

1 
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CASE: 98-F-1968 

MARCHMONT/WOODHOUSE/REIN 
Revised July 30, 2001 

(Margin lines show last set of revisions) 
1 Q.        How are you qualified to perform your employment duties? 

2 A.       I have held my current position with ANP for nearly four years. Prior to my current 

3 position, I was employed by U.S. Generating Company as Senior Project 

4 Development Manager from July 1990 to September 1997. In that role, I was 

5 responsible for managing the development of new electric generating projects. I 

6 managed the initial development activities for the 1080MW Athens Generating Project 

7 in New York and participated in the development of the original Article X regulations. 

8 In addition, I was actively involved in various aspects of other projects, including new 

9 acquisitions, investment in merchant plants and the development of concepts and 

10 proposals for repowering existing facilities with Pressurized Fluidized Bed 

11 Combustion technology. From January 1987 to July 1990,1 was employed by Stone 

12 & Webster Engineering Corp., initially as a Project Manager and then as Senior Vice 

13 President of Engineering and Project Development.  At Stone and Webster, I provided 

14 various engineering, marketing, administrative, and development services for a 

15 number of electric generating and cogeneration plants. 

16 From 1970 to 1976 and 1977 to 1987,1 was employed in various capacities by 

17 Burns and Roe, a firm that specialized in the design, engineering and construction of 

18 power generation facilities. I have also been employed by Curtiss-Wright Corp. 

19 (1976-1977), Amertap (1968-1970) Stone & Webster Engineering Corp. (1967-1968), 

20 Montreal Engineering Co. (1965-1967), English Electric Co., Ltd. (1958-1965). 
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MARCHMONTAVOODHOUSE/REIN 
Revised July 30,2001 

(Margin lines show last set of revisions) 
1 I received a diploma in Mechanical Engineering from the Rugby College of 

2 Engineering Technology, England in 1963. I am licensed as a chartered engineer and 

3 a member of the Institution of Mechanical Engineers in the United Kingdom. 

Does your curriculum vitae, which is attached as Exhibit MMW-1, fairly and 

accurately represent your experience with respect to the development of independent 

power projects? 

Yes. 

Mr. Marchmont, please describe your role in the Ramapo Energy Project ("Project"). 

As project manager, I am directly responsible for the development of the Project. In 

that role, I oversee all aspects of the Project as it proceeds. 

What portion of the Application is your testimony supporting? 

My testimony directly supports Sections 1,2, 3 and 8 of the Application but also 

generally supports all other sections of the Application. 

Mr. Rein, what are your duties of employment? 

I provide consulting services specializing in air quality permitting and multi- 

disciplinary environmental projects such as the siting of electric generating facilities. I 

manage complex permitting projects requiring comprehensive environmental impact 

analysis, and water discharge, air, and solid waste permits. I also have certain 

company management responsibilities related to my role as a Principal. As Project 

Manager with ESS, I participate in a variety of projects for clients, including the siting 

3 
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CASE:98-F-1968 

MARCHMONT/WOODHOUSE/REIN 
Revised July 30:2001 

(Margin lines show last set of revisions) 
1 and pennit/certificate approval process for electric generating facilities. My design 

2 and permit experience includes the management of multi-discipline permitting 

3 processes. These management tasks involve working with the design teams, 

4 reviewing preliminary and finished work products and incorporating the material into 

5 the overall permitting process. I have also assisted in the preparation of environmental 

6 impact studies, due diligence for land acquisition, and regulatory permitting for 

7 federal, state, and local permits in Massachusetts, Rhode Island, Connecticut, and New 

8 York. 

9 Q.       How are you qualified to perform your employment duties? 

10 A.        I received a Bachelor of Science Degree in Resources Management from the State 

11 University of New York, College of Environmental Science and Forestry. I have 

12 taken post-graduate studies in Mechanical Engineering. I have over 16 years of 

13 professional experience related to my employment duties. I was the Project Manager 

14 for the Athens Generating Company project, which recently received an Article X. 

15 Certificate. 

16 Q.       Does your curriculum vitae, which is attached as Exhibit RFG-1, fairly and accurately 

17 represent your experience? 

18 A.        Yes. 

19 Q.       Mr. Rein, please describe your role in the Ramapo Energy Project (AProject@). 

20 A.       ESS was retained by the Applicant to locate the Energy Facility Site and prepare the 

21 Article X Application to the Siting Board. I acted as Project Manager and Principal in 

4 
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MARCHMONT/WOODHOUSE/REIN 
RevisedJuly 30, 2001 

(Margin lines show last set of revisions) 
1 charge of ESS's role in preparing the AppUcation, providing oversight for various 

2 aspects of the Project and assisting in the technical review of the air quality impact 

3 analysis.   I helped coordinate the preparation of environmental studies for the 

4 AppUcation as required by the negotiated Stipulations. I oversaw the progress of those 

5 environmental studies from initiation to completion, including final results, and impact 

6 and mitigation identification.   I interfaced with the Applicant, legal counsel and the 

7 equipment vendors, as necessary, during the Pre-Application process. 

8 Q.       Whatportionofthe AppUcation is your testimony supporting? 

9 A.       My current testimony supports Sections 1,2 and 3 of the Application. 

10 Q.        Ms. Woodhouse, what are your duties of employment? 

11 A.       I manage the Community and Government Relations Division at Environmental 

12 Futures, Inc. ("EFI"), which speciaUzes in strategic management, marketing and 

13 communications services for environmental and energy sector cUents. I specialize in 

14 conducting community relations, communications, government relations and 

15 regulatory affairs consulting for a variety of private sector cUents. My responsibiUties 

16 include the creation of the annual division business plan in coordination with the 

17 corporate business plan for EFI, including the development, oversight and execution 

18 of all marketing and division development activities.   My responsibiUties also involve 

19 management of and participation in all aspects of cUent projects, including staff 

20 management, to ensure deUvery of superior work product to fulfiU clients needs. 

21 Q.        How are you qualified to perform your employment duties? 

5 
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MARCHMONT/WOODHOUSE/REIN 
Revised July 30, 2001 

(Margin lines show last set of revisions) 
I received a Bachelors of Arts Degree in Biology and Environmental Science from 

Colby College in 1984.1 received a Masters Degree in Urban and Environmental 

Policy from Tufts University in 1991. 

Does your curriculum vitae, which is attached as Exhibit MMW-3, fairly and 

accurately represent your experience with respect to your employment duties as they 

relate to this project? 

Yes. 

Ms Woodhouse, please describe your role in the Project. 

EFI was retained by Ramapo Energy to develop a Public Involvement Plan ("PIP"), 

which is designed to encourage early and continued participation by stakeholders and 

those who may be affected by or are interested in issues associated with the siting, 

certification, construction, and operation of the Project. Ramapo Energy's continuing 

goal is to create a broad level of awareness about the Project The PIP was tailored to 

ensure that the concerns, needs and values of various stakeholders are identified prior 

to key Project decisions, so that these decisions can reflect, to the extent practical 

given environmental, financial, legal and technical constraints, the views of these 

stakeholders. 

What portion of the Application is your testimony supporting? 

My testimony supports Section 3 of the Application. 

Please describe the nature of the Project. 

TV08964 



CASE: 98-F-1968 

MARCHMONT/WOODHOUSE/REIN 
Revised July 30, 2001 

(Margin lines show last set of revisions) 
1 The Project is described in detailed in Sections 1 and 2 of the Application. The 

2 Project will be a state-of-the-art, high efficiency, combined cycle electric generating 

3 plant ("Energy Facility") consisting of four Alstom Power GT-24 combustion turbine 

4 generators ("CTG"), four heat recovery steam generators ("HRSGs"), and four steam 

5 turbine generators, configured in four distinct single-shaft power trains, as well as 

6 associated facilities and systems. The nominal electrical capacity of the Energy 

7 Facility will be approximately 1100 megawatts ("MW"). 

8 The Energy Facility will be designed so that a portion of the steam from the 

9 HRSG may be injected into the combustion turbine to augment the power output from 

I o a single train by 20 MW, thereby increasing the output of the Energy Facility to 1180 

II MW. 

12 United Water New York ("UWNY"), a public water supply company that 

13 supplies water to most residents and industry in Rockland County, has executed an 

14 agreement with the Applicant whereby UWNY will supply potable water to the 

15 Energy Facility for use in the Project's process and potable water systems. The 

16 Applicant has since executed an amendment to the water supply agreement reducing 

17 the Project water supply by 60%. The water will be provided from a number of 

18 groundwater and surface water supply sources within UWNY's regional system. 

19 Subsequent to that amendment, the Applicant has committed to installing a zero 

20 discharge system whereby process wastewater will be recycled/reused. The zero 

21 discharge system will further reduce the Energy Facility's daily average water supply 

7 
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MARCHMONT/WOODHOUSE/REIN 
Revised July 30,2001 

(Margin lines show last set of revisions) 
1 needs to approximately 45,500 gallons, which includes 120 hours of steam 

2 augmentation operation. With the ZLD system the project's annual consumption is 

3 estimated to be 16.6 million gallons. However, if at some future time, the RCSWMA 

4 decides to accept the Applicant's offer to supply the RCSWMA with wastewater for 

5 non-potable uses, then the project's consumption could increase to 23 million gallons 

6 per year.   The Applicant will accept Certificate conditions limiting the annual 

7 consumption of water provided the conditions allow for the additional consumption to 

8 accommodate RCSWMA potential needs. 

9 The sole fuel supply for the Energy Facility will be a natural gas pipeline 

10 owned and operated by the Algonquin Gas Transmission Company ("Algonquin"). 

11 Supporting interconnects for the facility include: 

12 •    The gas pipeline from the Algonquin pipeline to the Energy Facility ("Gas 

13 Interconnect"); 

14 "An interconnection between the Energy Facility and ConsoUdated Edison's ("Con- 

15 Ed") transmission system; and 

16 •    The water supply and wastewater discharge pipelines from the water and sewer 

17 mains located on Tome Valley Road to the Energy Facility ("WaterAVastewater 

18 Interconnect"). 

19 The electrical interconnection initially proposed for the Project was an underground 

20 double circuit 345 kV generator lead from the Energy Facility to the Con-Ed Ramapo 

21 Substation ("Electric Interconnect"). This option would necessitate the temporary 

8 
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MARCHMONT/WOODHOUSE/REIN 
Revised July 30, 2001 

(Margin lines show last set of revisions) 
1 needs to approximately 45,500 gallons, which includes 120 hours of steam 

2 augmentation operation. With the ZLD system the project's annual consumption is 

3 estimated to be 16.6 million gallons. However, if at some future time, the RCSWMA 

4 decides to accept the Applicant's offer to supply the RCSWMA with wastewater for 

5 non-potable uses, then the project's consumption could increase to 23 million gallons 

6 per year.   The Applicant will accept Certificate conditions limiting the annual 

7 consumption of water provided the conditions allow for the additional consumption to 

8 accommodate RCSWMA potential needs. 

9 The sole fuel supply for the Energy Facility will be a natural gas pipeline 

10 owned and operated by the Algonquin Gas Transmission Company ("Algonquin"). 

11 Supporting interconnects for the facility include: 

12 •    The gas pipeline from the Algonquin pipeline to the Energy Facility ("Gas 

13 Interconnect"); 

14 "An interconnection between the Energy Facility and Consolidated Edison's ("Con- 

15 Ed") transmission system; and 

16 •    The water supply and wastewater discharge pipelines from the water and sewer 

17 mains located on Tome Valley Road to the Energy Facility ("Water/Wastewater 

18 Interconnect"). 

19 The electrical interconnection initially proposed for the Project was an underground 

20 double circuit 345 kV generator lead from the Energy Facility to the Con-Ed Ramapo 

21 Substation ("Electric Interconnect"). This option would necessitate the temporary 
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1 disturbance of the Tome Brook.   In Addendum No. 2, an over ground loop-in/loop- 

2 out alternative was proposed that would utilize the existing transmission infrastructure 

3 passing directly adjacent to the Project site and thereby avoid the need to disturb the 

4 Tome Brook. (Altemative Electric Interconnect"). Both the Electric Interconnect and 

5 Altemative Electric Interconnect are feasible and would have similar impacts on the 

6 electric transmission system. However, the Applicant believes that the Altemative 

7 Electric Interconnect should be approved because of the additional environmental 

8 benefits that can be realized. 

9 Because a zero discharge system will be implemented to address process 

10 wastewater, and the Applicant plans to truck away sanitary wastewater, a wastewater 

11 pipeline is not necessary. However, the Rockland County Sewer District No. 1 service 

12 area has recently been expanded to include an area in which the Project site is located. 

13 Thus, the Applicant plans to install a dry pipe for sanitary waste during constmction 

14 (i.e., when the water supply line is being installed) at least out as far as Tome Valley 

15 Road so that sanitary wastewater can be directed to the Rockland County Sewer 

16 District No. 1 system when infrastructure becomes available. 

17 Q.        Are the reliability and feasibility of the gas turbine equipment addressed in the 

18 Application? 

19 A.       Yes. Section 2.4.3 addresses these issues. 

20 Q.        Where is the Project located? 
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1 A.       The Project will be on a parcel of land ("Site" or "Energy Facility Site") located within 

2 a planned industrial zone in Tome Valley, in the Town of Ramapo, Rockland County, 

3 New York. The Site consists of approximately 62 acres of located off Tome Valley 

4 Road. The Site is currently undeveloped land consisting primarily of wooded upland 

5 containing bedrock outcrops and boulders. Multiple high capacity electric 

6 transmission lines and their associated rights-of-way are located to the north and west 

7 of the Site.   Harriman State Park is located to the east of the Site. Beyond the right- 

8 of-way to the west are Rockland County's co-composting facility and materials 

9 recycling facility, Rockland County's transfer station, and the Town of Ramapo 

10 Landfill. The landfill is no longer operational and has been capped. 

11 The land to the south and north of the Site (beyond the existing right-of-way) 

12 is undeveloped land and is under private ownership. The Site is uniquely situated for 

13 development as an electrical generating station. The Consolidated Edison ("Con-Ed") 

14 Ramapo Substation is located approximately 400 feet to the west of the Site. 

15 Furthermore, the Algonquin gas pipeline is located approximately 3,000 feet to the 

16 south of the Site. The Applicant has agreed to dedicate the unused portion of the Site, 

17 approximately 36.7 acres, as a wildlife preserve. 

18 Q.       How will the electrical output from the Energy Facility be sold? 

19 A.        The Energy Facility's electrical output will be sold in the emerging competitive 

20 electrical markets that are currently being developed under the auspices of the New 

21 York State Public Service Commission ("NYSPSC") and the Federal Energy 
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1 Regulatory Commission. The Energy Facility will not seek to recover its costs from 

2 ratepayers through traditional rate of return regulation. Rather, it will operate as a 

3 merchant plant and compete with other suppliers to sell its electrical output. 

4 Accordingly, the Energy Facility will promote and contribute to competition in the 

5 electric markets. 

6 American National Power, Inc. ("ANP") is a wholly owned subsidiary of 

7 International Power PLC ("IP"), a leading worldwide electricity generating company. 

8 IP was created from the demerger of National Power PLC and has 6,400 megawatts 

9 (MW) in operation, 4,500 MW under construction, and approximately 8,000 MW in 

10 advanced development. 

11 ANP is engaged in the development, acquisition, ownership and operation of 

12 electricity generating plants in North America. ANP has interests in four operating 

13 plants throughout the United States with a combined output of approximately 1,055 

14 MW. In addition, ANP has four projects under construction with a combined output 

15 of approximately 3,900 MW, representing an investment of more than $ 1 billion. For 

16 each of these projects ANP has formed a project-specific entity to be a vehicle to 

17 manage ANP's interests. In most cases the legal structure of these entities is a Limited 

18 Partnership registered in Delaware. For the Ramapo Energy Project ANP has formed 

19 the Ramapo Energy Limited Partnership, the general partner of which is another ANP 

20 affiliate, ANP Ramapo Energy Company. 
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1 ANP intends to have the operation and maintenance of projects currently under 

2 construction performed by an affiliate of ANP, ANP Operations Company, through a 

3 contract with the project-specific entity. For over three years this contractual arrangement 

4 has been implemented successfully at ANP's project in Milford, Massachusetts. ANP 

5 intends to use the same approach for the Ramapo Energy Project. 

6 ANP has offices in Houston, Texas and Marlborough, Massachusetts. ANP 

7 develops projects by managing the development process with its own staff and contracting 

8 for the required services with independent consultants. The development activities of the 

9 Ramapo Energy are being managed out of the Marlborough, Massachusetts office. Today 

10 ANP is a company of 200 corporate and plant operation staff. 

11 Combining the services, expertise, and resources of ANP, and its affiliates, will 

12 allow Ramapo Energy to compete with other energy companies in the market, which will 

13 benefit customers. 

14 Q.        Are you familiar with the Declaratory Ruling issued by the NYSPSC on August 25, 1999, 

15 in Case No. 99-E-0089 ("Declaratory Ruling")? 

16 A.        Yes. 

17 Q.        Does Ramapo Energy believe that the Energy Facility will be operating in a competitive 

18 market with other energy companies and therefore meets the requirement of an approved 

19 procurement process consistent with the most recent State Energy Plan. 

20 A.        Yes. In the Declaratory Ruling mentioned before, the NYSPSC found that 

21 "competition in the electricity supply market is an approved procurement process 

22 because it is an electric capacity procurement process approved as reasonably 
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1 consistent with 1998 State Energy Plan. Pursuant to PSL § 164(l)(e)(2) and 16 

2 NYCRR § 1001.5(a), Ramapo Energy will operate as a merchant plant in the 

3 competitive electric markets, and will promote and contribute to competition. Ramapo 

4 Energy requests that the Siting Board, pursuant to PSL § 168(2)(a)(ii), make a finding 

5 that the Energy Facility was selected pursuant to an approved procurement process. 

6 Q.       Please summarize the Public Involvement Program undertaken by Ramapo Energy to 

7 satisfy 16 NYCRR § 1000.3. 

8 A.       In compliance with the requirements of 16 NYCRR § 1000.3, a comprehensive PIP 

9 was developed to inform stakeholders and other interested members of the public 

10 about the details of the Project and its potential impacts, and invite them to comment 

11 on the Project's design, and environmental analyses of the Project's impacts. Ramapo 

12 Energy retained EFI to develop the PIP and spearhead its implementation. EFI is a 

13 highly respected public relations consulting firm that specializes in environmental 

14 issues. The PIP incorporates all of the elements required by regulation, as well as 

15 other elements designed to ensure that stakeholders' concerns, needs, and values are 

16 identified prior to key Project decisions. These decisions reflect, to the greatest extent 

17 practical in light of environmental, financial, legal, and technical constraints, the views 

18 of the various stakeholders. 

19 The elements of the Ramapo Energy PIP are informal consultation, pre-filing 

20 formal consultation, notification, and planned activities. They were and will be 

21 implemented to provide the public with the earliest possible opportunity to become 
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1 involved in the Project's development. The elements are summarized in Section 1.6 of 

2 the Application, and discussed in detail in Section 3 of the Application. 

3 Q.        What, if any, Project decisions were influenced by the concerns of stakeholders 

4 through the PIP? 

5 A.        Several key Project decisions were influenced by concerns raised by area residents and 

6 involved agency staff during public meetings, stipulations discussions, and individuals 

7 contacts. These decisions include: 

8 •    The Energy Facility was reoriented from its original configuration to address 

9 agency and residents' concerns with respect to Site preparation and visual impacts. 

10 Specifically the reorientation: 

11 1.   Reduced the average base elevation of the Project's components by 

12 approximately 70 feet thereby reducing the Project's visibility. 

13 2.   Increased the average on-Site buffer zone between the Energy Facility and the 

14 Hairiman State Park from 200 feet to roughly 260 to over 900 feet. 

15 3.   Moved the Energy Facility from the topographic high point of the Site, 

16 providing additional buffer and reducing visual impact to Harriman State Park. 

17 4.   Utilized terracing to reduce the volume of cut and fill material. 

18 5.   Rerouted the Electric Interconnect to reduce the amount of new cleared ROW 

19 required (subsequently, the Alternative Electric Interconnect was proposed 

20 which eliminates the need for a new cleared ROW altogether). 
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1 •    The Applicant committed to fueling the generation plant by only natural gas and 

2 not storing or using bulk fuel oil on the Site. 

3 •   The Applicant reduced the stack heights from 213-feet to 180-feet thereby further 

4 reducing the Project's visibility and (potentially) the requirement for stack 

5 lighting. 

6 •   The Applicant will contribute $1.6 million to UWNY for its sole use in improving 

7 the water supply service to its Rockland County customers, offsetting, in part, 

8 water usage at the Project. 

9 •   The Applicant has minimized the water consumption and out of basin transfer of 

I o wastewater requirements of the Project by utilizing air-cooled technology and 

II incorporating a zero liquid discharge system.(ZLD) 

12 •   The Applicant has subsequently proposed the Alternative Electric Interconnect to 

13 eliminate the need to disturb the Tome Brook stream bed and for a new cleared 

14 ROW. 

15 In addition, and as demonstrated throughout this Application, numerous design and 

16 siting features were incorporated into the Project to address specific concerns of the 

17 involved regulatory agencies. 

18 Q.        Have alternative technologies been considered? 
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1 A.        Yes. The current industry standard for large-scale (>50 mW) electric energy 

2 generation is combined-cycle combustion turbine generation primarily fueled by 

3 natural gas. This industry trend is evidenced by the large number of proposals for new 

4 generation over the past several years in New York and the New England states. 

5 Almost exclusively, the technology proposed for both energy efficiency and 

6 environmental benefit is combined cycle combustion turbine generation. This power 

7 .     generating technology is the one that Ramapo Energy and its^ affiliates have the most 

8 experience with and the technology that it believes will bring the greatest benefit to 

9 the region. 

10 To support its strategy of building environmentally sound, energy efficient 

11 generating plants, Ramapo Energy has selected a reputable, dependable supplier of 

12 Energy Facility engineering and equipment. Alstom Power is that vendor and is a 

13 long-established provider of the equipment and engineering services. Thus, the choice 

14 of the power block, and, to some extent, cooling and emissions control systems, are 

15 dependent on Alstom's standards for design of combined cycle generating projects. 

16 The manufacture of large combustion turbines has a long lead time and turbines of the 

17 size required for an 1100 MW Energy Facility are in great demand. Thus, ANP has 

18 established a business relationship with Alstom that allows ANP to successfully 

19 develop new electric generating facilities in a manner that is consistent with the 

20 competitive demands of the industry. Thus, ANP and the Ramapo Energy Limited 
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1 Partnership have chosen to design this Energy Facility around a power block based on 

2 Alstom'sGT-24 combustion mrbines. 

3 As discussed in Section 2.0 of the Application, Ramapo Energy has chosen to 

4 use dry cooling technology to eliminate excess thermal energy from the facility. Dry 

5 cooling 

6 technology uses air-cooled condensers to remove the heat from steam used to generate 

7 electricity in the combined cycle generating process. Air-cooled condensers were 

8 chosen primarily to minimize the amount of water required to operate the Energy 

9 Facility and eliminate the creation of water vapor plumes associated with water cooled 

10 systems. The availability and use of water is a critical issue in the Ramapo 

11 community, and the potential impact of using water as the alternate technology to cool 

12 the Energy Facility is far greater, on balance than the somewhat larger land 

13 requirements necessary to accommodate the air cooled condensers. Even with the 

14 choice of dry cooling technology, the Ramapo Energy Project will require the clearing 

15 of less than 36 acres of industrially-zoned land during construction. 

16 With respect to reasonable alternate technologies for emissions control 

17 systems, the Ramapo Energy Project must meet the requirements of 40 CFR Part 

18 52.21 and 6 NYCRR Part 231.2. 40 CFR Part 52.21 requires that an applicant 

19 evaluate alternate emission control technologies and to select that which represents the 

20 Best Available Control Technology (BACT). Similarly, 6 NYCRR Part 231.2 

21 requires that an applicant evaluate alternate emission control technologies and to select 
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1 that which represents the Lowest Achievable Emission Rate (LAER). The BACT and 

2 LAER emission control technology evaluations required by those regulations are 

3 discussed in both Section 4.2.2 and Appendix E-1. 

4 A dry-cooled facility does have a lower plant efficiency (range of 1 to 2 

5 percent less efficient) than a wet-cooled facility. Similarly, a dry-cooled facility is 

6 also more expensive. Dry-cooling is the most expensive cooling technology, and for 

7 an 1100 mW facility this technology adds roughly $40 to $50 million to the facility 

8 construction cost. A dry system is also more complex and costly to operate and 

9 maintain than a wet-cooled system for the same sized facility. Even considering these 

10 higher incremental costs, dry-cooling remains the right choice for the Ramapo Energy 

11 Project because, given the proposed project location, dry-cooling will minimize the 

12 environmental impact of the facility. 

13 Because the BACT/LAER requirements of the applicable air quality 

14 regulations dictate the method of selection of air pollution control technologies, the 

15 consideration of costs for pollution control systems is limited. With respect to 

16 controlling emissions of NOx and VOC, these pollutants must be controlled to LAER. 

17 The LAER selection, by regulatory definition, is determined independent of cost. 

18 Thus, no incremental costs are provided. BACT is required for emissions of SO2, PM 

19 and CO. In the case of SO2 and PM, the firing of natural gas fuel without any add-on 

20 contract is recognized as BACT. SO2 and PM emissions are so low when firing 

21 natural gas that the use of add-on controls would result only in increased cost without 
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1 j  any commensurate environmental benefit. For emissions of CO, the incremental cost 

2 of between $ 10,000 and $51,000 per ton provided in Appendix E-1 is generally 

3 recognized to be beyond BACT requirements. The Applicant has agreed to install a 

CO catalyst at the Energy Facility. 

Is Ramapo Energy a "private applicant" as that term is defined in 16 NYCRR § 

1000.2(o)? 

Yes. Ramapo Energy does not have the power of eminent domain. 

Does Ramapo Energy own, or have under option, any other parcels of land in New 

York State? 

No. However, ANP, Ramapo Energy's parent, has entered into an option agreement to 

purchase one parcel of property located on eastern Long Island. This property is not a 

reasonable alternative to the Energy Facility site. ANP intends to develop the Long 

Island site as a separate electric generation facility. The Long Island site, if it is 

developed as an electric generation facility, will be connected to a different 

transmission system, and therefore it will be impractical to service the same customers 

as Ramapo Energy's Energy Facility. Finally, the Long Island site is not large enough 

to accommodate the size of the proposed Energy Facility in this Application. Thus, 

the Long Island site is not a reasonable alternative site to the proposed Site and has not 

been addressed in the Application. 

Does Ramapo Energy own or control any emissions sources at any major facility, as 

21 that term is defined in 6 NYCRR §231-2.1 (b)( 17), in New York State? 
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1 A.        No. 

2 Q.        What security funds or insurance will be in place or obtained during construction and 

3 operation of the Energy Facility? 

4 A.        During construction, the Applicant will post, or cause its construction contractor to 

5 post, insurance coverages consistent with industry standards, including builders' risk 

6 insurance, general liability, auto liability and workers' compensation. During 

7 operation, the Applicant will have in place insurance coverages typical for a power 

8 generation facility including broad form property, boiler and machinery insurance, 

9 general liability, and workers' compensation. 

10 Q.        How does Ramapo Energy propose to address the financial resource and 

11 decommissioning requirements of 16 NYCRR § 1001.7(b)(2) and (3)? 

12 A.       In the event the Applicant permanently abandons the Project, the Applicant will agree 

13 to pay for costs associated with the removal of all above ground personal property 

14 located in the Project Area that could not reasonably be used for any industrial 

15 purpose. The funding for such costs would be provided as follows: 

16 •    Commencing with the construction of the Energy Facility, the Applicant will post, 

17 or cause to be posted, a letter of credit in favor of the Town of Ramapo in the 

18 amount of $500,000 for the first year of construction; 

19 •    This amount will be increased to $1,000,000 for the second year of construction; 

20 and 

21 •    Further increased to $ 1,500,000 for the remainder of the construction period. 
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1 The letter of credit will expire upon the commencement of commercial operation of 

2 the Energy Facility. 

3 The Project will be designed for a useful operating life of 40 years. It is likely 

4 that after 40 years the Project will undergo significant refurbishment to maintain its 

5 competitive position in the market, since power generation technology is anticipated to 

6 advance.  The decision to cease operations permanently and decommission the Project 

7 will be solely at the discretion of the Applicant. The main criterion for reaching such 

8 a decision will be the failure of the Project to continue to be economically viable. 

9 The plan for the restoration/decommissioning will be to dismantle the Energy 

10 Facility, remove it from the Site, remove the foundations, and return the area to a 

11 clean, graded, and seeded lot.   The intent will be to return the site to a greenfield 

12 condition, while maintaining the terraced profile of the topography.    Once the 

13 equipment and foundations have been removed, the excavated areas will be filled, and 

14 topsoil will be spread over the entire disturbed Site.   The Site will then seeded to 

15 minimize erosion.   Returning the land to a "greenfield" condition will maximize the 

16 value of the land for future development consistent with the Ramapo and Rockland 

17 County master plan and zoning at the time of decommissioning. 

18 To provide funds for the restoration/decommissioning of the plant, the 

19 Applicant proposes to establish a Decommissioning Account, which will be funded on 

20 an annual basis by the Applicant during the life of the plant.  The Applicant expects 

21 that the establishment, use, and disposition of a Decommissioning Account will be 
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1 subject to an agreement between the Applicant and the Town of Ramapo.   Such an 

2 agreement    will    ensure    that    these    funds    will    be    used    solely    for    the 

3 restoration/decommissioning of the Project regardless of whether or not the Applicant 

4 is the owner at that time. The Applicant expects to deposit $75,000 into the Account 

5 each year.    Assuming a five percent (5%) interest rate, the funds available for 

6 restoration/decommissioning are projected as follows: 

7 •    After 20 years $1,863,000 

8 •    After 30 years $4,025,000 

9 •    After 40 years $9,515,000 

10 It is expected that upon the decision to cease operations permanently, the 

11 aboveground portion of the plant will be offered for sale, for at least its scrap value. 

12 The expectation is that the purchaser will be responsible for dismantling and removal 

13 of the plant from the Site. The Applicant or the existing owner will be responsible for 

14 the removal of the foundations, backfilling, and seeding. Since the residual value of 

15 the plant will decrease over the years, it is reasonable to expect that less income will 

16 be generated from the sale of the plant, thus requiring more funds from the 

17 Decommissioning Account. As noted previously, the Decommissioning Account 

18 provides for this eventuality. 

19 Q.       Has the "no action" alternative to the Project been considered. 

20 A.       Yes. 16 NYCRR § 1001.2(c) requires the Applicant to address the "no-action" 

21 alternative to the Project. In the event the Project is not constructed, consumers will 
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1 not benefit from the increased competition in the electric generation market that would 

2 otherwise take place. Ramapo Energy currently has an option to purchase the Energy 

3 Facility Site (approximately 62 acres), which was originally part of a 1,492-acre 

4 parcel. The current owner of the larger parcel. Stone Industries, Inc., has submitted an 

5 application to NYSDEC for a mining permit. In the event that the Applicant does not 

6 receive approval to construct the Energy Facility, the option to purchase the Site will 

7 not be exercised. If the option is not exercised, Stone Industries may seek to include 

8 the Site in its mining permit application. Otherwise, it is anticipated that the Site 

9 would be developed for other industrial purposes consistent with existing zoning. 

10 Q.        What effort has been made to incorporate public and agency concerns, environmental 

11 stewardship and good engineering practice into the location and design of the Energy 

12 Facility? 

13 A.       As noted previously, the Project design was heavily influenced by the input received 

14 during the extensive ten month pre-application consultation process. The thirteen 

15 Stipulations required Ramapo Energy to conduct studies that drove the identification 

16 of potential impacts, and the analysis and recommendation of mitigation measures. 

17 Throughout the entire development of the Project, the Applicant has made diligent 

18 efforts to incorporate public comment, regulatory agency concerns and good 

19 engineering practice into Project decisions. 

20 For example, the Project's layout on the Energy Facility Site is dictated to a 

21 large degree by the protection of wetlands and other resources, including Harriman 
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1 State Park. This balance is illustrated by the selection of the area in which the Energy 

2 Facility Site is located. The Project Area is an excellent location for the proposed 

3 Energy Facility because the existing infrastructure of a natural gas pipeline, electric 

4 transmission facilities, and water supply obviate the need to build extensive new 

5 facilities and their associated environmental impacts. The Energy Facility design and 

6 layout was revised, among other things, to respond to public and agency concerns and 

7 to minimize the potential impacts on other nearby resources such as Harriman State 

8 Park. 

9 Other changes described earlier were also prompted, in large part, in response 

10 to concerns raised by the public, involved agencies and other interested parties. 

11 As the certification process proceeds, Ramapo Energy will continue consult 

12 with the public and all interested parties to improve its Project to develop and 

13 construct a competitive and reliable electric generating facility that minimizes 

14 potential environmental and other impacts, complies with applicable environmental 

15 and design standards, and is compatible with public health and safety. 

16 Q.        In your opinion, does the Application describe the Project's probable environmental 

17 impact, including predicable adverse and beneficial effects on the environment and 

18 ecology, public health and safety, aesthetics, scenic, cultural, recreational resources, 

19 air and water quality, required infrastructure, and marine and terrestrial wildlife. 

20 A.        Yes, sections 4 through 18 in the Application, as well as the information provided in 

21 Addendum No. 1 and Addendum No. 2, discuss all of these issues in detail. 
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Q.        In your opinion, based upon the information in the Application, will the construction 

or the operation of the Energy Facility and its associated facilities have any significant 

impacts to the public health and safety or the environment? 

No, if the mitigation measures proposed by the Applicant are implemented. 

In your opinion, does the Project, as proposed, minimize adverse environmental 

impacts in light of existing technology? 

Yes. 

Is the Project designed to operate in compliance with applicable federal, state, and 

local laws. 

Yes, with the exception of certain local zoning requirements discussed in Section 9.3.3 

of the Application materials that cannot be satisfied in light of engineering restraints. 

These requirements include: 

• a bulk regulation imposing a maximum height of 45 feet for all structures, 

unless exempted; 

• a bulk regulation requiring the Site to have a minimum street frontage of 

100 feet.   Qk ^ivtr •:. • •::•   ••••;•:;:•/.. •.  .-. -..   .  ._ ;    •   •••:     .   .   •.:: :.: ^.-x 

:c.:r;;;.;  ••.:;,: ;^r dcdica^.wn; 

• a local performance standard restricting construction the noise levels; 

• a local zoning code based on outdated noise measurement technology. 

Ramapo Energy requests the Siting Board waive these requirements as 

unreasonably restrictive pursuant to its authority under PSL § 168(2)(d). 
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In your opinion, is the Project compatible with public health and safety? 

Yes, for the reasons set forth in sections 4 through 18 of the Application and the other 

documents submitted for the record. 

In your opinion, is the Project in the public interest? 

Yes. Ramapo Energy's Energy Facility will be highly efficient, operate on clean 

burning natural gas, use to state-of-the-art design and pollution control technology, 

and promote competition in the emerging electric generating market. 

Does this conclude your testimony at this time? 

Yes it does. 
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1 Q.        Please state your names, titles, affiliations, and addresses. 

2 A.        My name is Sarah Faldetta, and I am a Senior Project Manager and Senior 

3 Environmental Scientist with Environmental Science Services, Inc. ("ESS"). My 

4 business address is 888 Worcester Street, Wellesley, Massachusetts 02482. 

5 A.        My name is Jeffrey Hershberger, and I am a Project Manager at ESS. My business 

6 address is 888 Worcester Street, Wellesley, Massachusetts 02482. 

My name is Douglas Rudenko, and I am Northeast Regional Manager and Manager of 

8 Technical Services for Vibra-Tech Engineers, Inc. ("Vibra-Tech"). My business 

9 address is 109 East First Street, Hazleton, Pennsylvania 18201. 

10 Q        Ms. Faldetta, what are your duties of employment? 

11 A.       My principal responsibilities at ESS relate to planning and implementing geologic and 

12 groundwater investigations and remedial actions, and permitting of wetland, coastal, 

and utility-related development projects in New England and New York. 

How are you qualified to perform your employment duties? 

I received a Bachelor of Arts Degree in Geology and English from Havard/Radcliffe 

College in 1976. I received an M.B.A. in Business Administration from the 

University of Houston in 1983. I received a Masters Degree in Geology from Boston 

University in 1988. I have over 17 years of professional experience in geology and 

environmental sciences. 

Does your curriculum vitae, which is attached as Exhibit FHRD-2, fairly and 

accurately represent your experience with respect to geology and hydrogeology? 

Yes. 
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1 Q Mr. Hershberger. what are your duties of employment? 

2 A.        My employment responsibilities relate aquifer hydraulics as related to groundwater 

3 flow and contaminant transport, aquifer remediation, aquifer yield, capture zone 

modeling for remedial design and wellhead protection, and analysis of the fate and 

transport of contaminants in the subsurface including development of conceptual site 

models of hydrogeology and contaminant distribution. I have also been responsible 

for the performance and field management of subsurface investigations, multi-media 

sampling events, and aquifer testing programs. 

How are you qualified to perform your employment duties? 

1 received a Bachelor of Science Degree in Geology from Juniata College in 1985. I 

received a Masters Degree in Geology from the University of Massachusetts, in 1992. 

I have 12 years of experience in geology and hydrogeology. 

Does your curriculum vitae, which is attached as Exhibit FHRD-1, fairly and 

accurately represent your experience with respect to the study and evaluation of site 

geology and hydrology? 

Yes. 

Mr. Rudenko, what are your duties of employment? 

I am a Senior Geophysicist and Manager of the Technical Services Group at the 

corporate headquarters of Vibra-Tech in Hazleton, Pennsylvania. As manager of this 

group I directly oversee 4 full-time and 3 part time employees. My responsibilities 

include the management and planning of all geophysical investigations including 

budgetary monitoring, major technical decisions, scheduling and staff management. 
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1 A.        I supervised a blasting investigation at the Site in accordance with Stipulation No. 8. I 

2 assisted in the preparation of the repon on that investigation. That repon is 

3 summarized in Section 5 of the Application. 

4 Q. What section of the Application does your testimony support? 

5 A. Ourtestimony supports Sections 5 and? of the Application. 

6 Q. Please describe the geologic and tectonic setting of the Project Area. 

7 A. The geological and tectonic setting of the Project Area is described in detail in Section 

8 5.2.1 of the Application. The complex bedrock geology of southeastern New York 

9 contains the signatures of repeated ancient tectonic plate collisions, which have 

10 occurred over the past one billion years. The ancient northeast-trending Ramapo fault, 

11 which is located a minimum of approximately 1.25 miles southeast of the Energy 

12 Facility Site, is thought to have originally formed during one of the oldest stages of 

13 movement, about one billion years ago in the Proterozoic era. 

14 Q.       Is the geological and tectonic setting suitable for construction and operation of the 

15 Project? 

16 A.       The fault appears to have reactivated during subsequent periods of tectonic activity in 

17 the Paleozoic and Mesozoic eras, the last movement being approximately 200 million 

18 years ago. However, there is no evidence of current or recent movement along the 

19 Ramapo fault. Based on information described in Section 5 of the Application, the 

20 geological and tectonic setting is suitable for construction and operation of the Project. 

21 Q.       Please describe the bedrock geology of the Project Area. 
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1 Bedrock geology is described in Section 5.2.2 of the Application. The bedrock within 

2 the Project Area is composed of massive resistant crystalline granitic bedrock. It has 

3 been classified as granitic gneiss and amphibole hornblende granite. Bedrock cores 

4 collected to north and west of the Site were classified as granitic and biotite gneiss. 

5 Results of the subsurface investigation, as well as field observations along the 

6 Access Road and Interconnects, indicate that bedrock at the Site is largely massive 

7 competent gray to greenish gray granitic gneiss/granite. Intervals of coarse-grained 

8 pinkish gray amphibole granite were also encountered in the cores. These lithologies 

9 are generally consistent with the published regional mapping. Figure 5.7 in the 

10 Application, a 1:600 scale bedrock map, shows the predominant bedrock type within 

11 the study area. A map entitled "Inferred Depth to Top of Rock" is included as Figure 

12 5.6 in the Application. Depth to bedrock data obtained during the geotechnical field 

13 program and contouring between the subsurface locations indicate depth to rock is 

14 shallowest in the central and southern portions of the Site, increasing to the north to 

15 more than 33 feet of glacial sand and gravel at boring B-1. Cut and fill estimates are 

16 discussed in Section 5.3.2 in the Application. 

17 A total of 19 bedrock cores were submitted for geotechnical laboratory 

18 analysis of rock strength and characterization parameters. Analyses included water 

19 content, total unit weight, strain at peak tests, and strength tests including Point Load, 

20 Unconfined Compression, and Direct Shear analyses. Results and a summary table 

21 are included in Appendix F-3. 
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1 Results of these analyses indicate the granitic gneiss/granite is very dense and 

2 very hard across the Site. The Rock Quality Designation (RQD) from the rock cores 

3 indicate generally excellent quality rock. The RQD generally improves with depth, 

4 due to lower degree of weathering, fracturing and generally greater bedrock 

5 competency at depth. The frequency of bedrock fractures were also observed and 

6 logged from the rock cores. The number of natural fractures (not including 

7 mechanical fractures due to handling) ranged from 0 to 3 per foot, and were typically 

8 0 to 1 fracture per foot. 

9 No evidence of faulting was observed in the rock cores taken during the 

10 geotechnical investigation, although the investigations were not intended to address 

11 the seismo-tectonic activities at the Site. 

I 
12 The combined hardness, generally high RQD, and low number of fractures 

indicated the bedrock is suitable for foundation construction for the Energy Facility. 

Final Site elevations can be effectively achieved through blasting in these types of 

competent rocks. The blasted rock can then be crushed and processed on-site for use 

as engineered fill and/or as riprap for slope protection. 

Please describe the surficial geology of the Project Area. 

Glacial kame deposits, glacial till and bedrock outcrops exist within the Project Area. 

Unconsolidated units in the vicinity of the Project Area include thin discontinuous 

layers of relatively impermeable glacial tills, generally in the eastern and southern 

portions of the Site, and sand and gravel deposits, which tend to thicken to the west of 

22 the Project Area. Stream-associated alluvial deposits are within or adjacent to Tome 
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Brook and surrounding or adjacent wetlands. Due to the steep slopes, colluvial 

deposits of angular sand and gravel are also found across the Project Area. Field 

observations indicate poorly sorted fine sand and gravel deposits up to 33+ feet thick 

on the northwestern portion of the Site; these deposits thin to the south and east. A 

thin veneer of glacial till was encountered to the south and east. Alluvial deposits are 

adjacent to Tome Brook and wetlands. 

Are the bedrock geology and surfical geology suitable for the construction and 

operation of the Energy Facility? 

Yes. The geology will support construction activities and operations in Project Area. 

Please describe the soils within the Project Area. 

A map delineating the different soil types on the Energy Facility Site and other off-site 

areas that will be disturbed can be found in Figure 5.4 of the Application. Soils 

disturbed within the Energy Facility Site will consist primarily of Charlton fine sandy 

loam (ChC) with small areas of Alden silt loam. There are also small areas of 

Chatfield-Rock outcrop complex (CoC, CoD). 

Disturbed areas in the Electric Interconnect primarily consist of approximately 

0.5 acres of ChC soils and 0.10 acres of Udorthents, smooth (Us). Soils mapped along 

the Site Access Road and Water/Wastewater Interconnects include approximately 2 

acres of ChC soils. The Gas Interconnect will traverse approximately 1 acre of CoC 

soils and 0.5 acres of CoD soils. Project Area soils and their characteristics, including 

infiltration, are described in Section 5.2.4 of the Application. 

TV08992 



CASE:98-F-1968 

HERSHBERGER/FALDETT.^'RUDENKO 
Revised July 31,2001 

(Margin lines show last set of revisions) 
1 Q.        Are the soils within the Project Area suitable for construction and operation of the 

2 Project? 

3 A.        Yes. Soil descriptions, properties and limitations including the suitability for 

4 construction and the infiltration capacity for each soil type are included in Table 5.2. 

5 The recently completed geotechnical program included laboratory analysis of 25 soil 

6 samples from eight locations on the Site, at varying depths. Laboratory tests 

7 conducted on soils included analyses of water content, liquid limit, plastic limit, USCS 

8 soil classifications, sieve results, hydrometer analyses, organic content, bulk 

9 compaction tests (ASTM D698 and Dl557), and the California Bearing Ratio Test. 

10 Geotechnical laboratory results and a summary table are included in Appendix F-3. 

11 The results from the comprehensive geotechnical program indicate the overburden 

12 soils on the Site are suitable for use as fill. These materials are predominately 

13 granular, well graded and have low plasticity, rendering them suitable as construction 

14 materials for the Project. 

15 The Project's major equipment components, structural foundations, roadbed 

16 bases and other load-bearing features will be constructed primarily on engineered fill 

17 derived from crushed, graded blast rock mixed with granular overburden soils, as 

18 necessary. The engineered fill will generally be placed and compacted over in-situ 

19 competent bedrock to achieve finished grades. The fill will be designed, constructed 

20 and placed in accordance with applicable engineering standards and best management 

21 practices, to provide long-term stable support for Project components. 

TV08993 



• 

CASE;98-F-1968 

HERSHBERGER/FALDETTA/RUDENKO 
Revised July 31,2001 

(Margin lines show last set of revisions) 
Some existing subsoils, which are composed of glacially deposited sands, 

2 gravel and compacted till, may be retained in place on the northwestern and western 

3 ponions of the Site. Engineered fill may be placed over these subsoils, as needed, to 

4 achieve the finished elevations. Analytical geotechnical results indicate these subsoils 

5 are suitable for use as engineered fill. Some moisture conditioning of these materials 

6 may be required during construction, for optimum compaction. 

7 The sequence of construction activities involving soils is as follows. 

8 Following installation of erosion control at the limits of work, existing vegetation will 

9 be cleared, grubbed and removed from within the construction footprint. Existing 

10 surface soils may then be used as a blast blanket during blasting of the underlying 

11 bedrock, based upon the judgement of the blasting contractor. Surficial soils will then 

12 be removed and stockpiled on the Site, as needed, for later landscaping uses. 

13 A discussion of any dewatering that may be necessary is included in Section 

14 7.0 of the Application, Groundwater, Water Supply and Use. Impacts and mitigation 

15 measures are described in Section 5.4 of the Application. 

16 The region of New York State incorporating the Project Area has not been 

17 mapped for landslide susceptibility. However, because most of the thin overburden 

18 soils will be removed, allowing the structures of the Energy Facility to rest upon 

19 bedrock, the risk of soil landslides will be minimal. Because the topography slopes up 

20 to the east above the Energy Facility, structural controls will be designed, placed, and 

21 maintained to reduce the potential risk of landslides affecting the Energy Facility, 
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where appropriate. Controls will also be designed, placed, and maintained to reduce 

2 the risk of slope instability receptors that are downslope from the Energy Facility. 

3 Q. Has a map delineating slopes on the Energy Facility Site been created? 

4 A. Yes. Plans showing existing slopes at intervals required in Stipulation 8 is shown in 

5 Figures 5.5, 5.8, 5.9, and 5.10. Areas of steepest slopes (35 percent and greater) are 

6 found primarily along the northeast boundary and in the east central portion of the 

7 Site. The Energy Facility will be constructed generally southwest of these areas, on 

8 slopes that now range from 8 to 35 percent. 

9 Q. Are geologic faulting and regional seismology addressed in the Application? 

10 A. Yes. Geologic faulting and regional seismology are addressed in Sections 5.2.6 and 

11 5.2.7, respectively. 

12 The Ramapo fault is located a minimum of 1.25 miles southeast of the Energy 

13 Facility Site. This fault is one of a series of northeast-trending faults within the three- 

14 mile-wide Ramapo fault zone bordering the Newark Basin, a Mesozoic rift basin to 

15 the east of the Project Area. Historic seismic activity in southeastern New York has 

16 been attributed to possible fault movement in the Ramapo fault zone. However, a 

17 detailed analysis by the United States Geological Survey ("USGS") of cored bedrock 

18 and recent unconsolidated sediments at a number of locations spanning the Ramapo 

19 fault and other area border faults of the Newark Basin have not confirmed recent or 

20 current movement on the Ramapo fault. The last recognizable movement on the 

21 southeasterly-dipping fault was interpreted as normal fault movement (downthrown to 
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the east) which occurred during the Mesozoic. Review of data did not indicate 

2 faulting more recent than Mesozoic. 

3 No mapped faults are shown as traversing the Project Area on the maps 

4 reviewed. Although no definitive evidence of faulting was noted on maps across the 

5 Project Area, logs of subsurface rock cores collected as part of two previous studies in 

6 the vicinity of the Site showed some fractured zones, especially in shallow bedrock 

7 near the contact of glacial overburden sediments. Rock cores obtained from the 

8 borings that encountered bedrock during the Project's geotechnical subsurface 

9 program contained some zones of fracturing, due primarily to breaks during coring. 

10 Some fractures were silt-filled, but no significant mineralization or abrupt 

11 lithology changes were observed. The rock cores were largely competent, and 

12 consisted of granitic gneiss with some zones of coarse-grained granite. 

13 New York State can be represented as divided into four seismic zones, A 

14 through D, based upon estimates of effective peak acceleration expected from a 

15 seismic event with a one in ten probability of being exceeded in 100 years. Areas in 

16 Zone A have the lowest estimated effective peak acceleration; areas in Zone D have 

17 the highest. The Project Area is located in Zone C. 

18 In the relatively tectonically inactive eastern United States, the causal 

19 association of seismicity with current activity on known faults is rarely established. 

20 As previously discussed, USGS studies have confirmed no evidence of Quaternary or 

21 more recent fault movement in the Ramapo fault system. 
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1 The Project Area is located within an approximately 20-mile-wide zone which 

2 has experienced a moderate frequency of low-level earthquake activity. The activity 

3 appears to be centered along the northeasterly-trending Ramapo fault, a minimum of 

4 1.25 miles southeast of the Site. Shallow, low-magnitude earthquakes have tended to 

5 occur west of the Newark Basin, while higher magnitude and deeper events have 

6 occurred east of the Ramapo fault in New Jersey and Westchester, New York: 

7 In the tectonically active western United States, major earthquake source areas 

8 are associated with certain known active faults. In the eastern United States, however, 

9 known faults are often the results of past tectonics and may not be currently active. 

10 Predictions of future seismic events east of the Rocky Mountains is typically based 

11 upon the probabilistic method, which relies on the size and frequency of past observed 

12 earthquakes in the area. Therefore, an analysis of historic seismicity within a 50-mile 

13 radius of the Energy Facility Site (the "Seismic Study Area") was conducted, to assess 

14 previous earthquake occurrences, frequency, and size in the vicinity of the Project 

15 Area. No historic earthquake epicenters have been reported or recorded above 

16 Modified Mercalli (MM) Intensity III or Richter magnitude 2.0 within five miles of 

17 the Energy Facility Site, based upon a review of earthquake epicenter locations on a 

18 published New York State Geological Survey map and recorded locations between 

19 1980 and March 1999 reported by the USGS National Earthquake Information Center. 

20 Eight epicenters have been reported or recorded between five and ten miles of 

21 the Site, including five events at Modified Mercalli Intensity of III, one event at 

22 Intensity IV on January 15, 1992, and two events at Intensity V. The first of the two 
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1 events at Intensity V occurred in 1951, with an epicenter located 10 miles northwest of 

2 the Site. The second occurred in 1978 with an epicenter located 9 miles south of the 

3 Site. 

4 The closest earthquake reported as damaging was the Tarrytown, New York 

5 earthquake, which occurred in 1874. The epicenter of this event was mapped as 

6 approximately 16 miles southeast of the Energy Facility Site, according to a New 

7 York State Geological Survey Map entitled Damaging Earthquakes in New York State 

8 and Adjacent Areas. The 1874 event had an Intensity of VI and an estimated 

9 magnitude of 4.8. 

10 The largest earthquake epicenters reported or recorded within the 50-radial 

11 mile seismic Study Area were five intensity VI events, including the 1874 event. The 

12 four other events occurred between 40 and 50 miles south to southwest of the Site. 

13 Two of the events were reported as occurring in 1737 and 1884; the remaining two 

14 were undated on the map. 

15 Q. Are geologic faulting and regional seismology suitable for construction and operation 

16 of the Project? 

17 A.       Yes. The Project will be designed, constructed, and operated in accordance with 

18 applicable earthquake-related provisions in the codes and standards cited in Section 

19 5.4. 

20 Q.        Does the Application address the cut material or spoil to be removed from the Site and 

21 the fill material to be brought to the Site? 

22 A. Yes. Cut and fill materials are discussed in Section 5.3.2 of the Application. 
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1 Q. Has any geotechnical investigation been conducted at that Site? 

2 A. Yes. A comprehensive geotechnical field investigation was conducted to determine 

3 suitability of on-site soils and bedrock for construction of the Project, identify 

4 engineering requirements, determine the foundation support needs for the equipment, 

5 and develop criteria to be used for the design of the Energy Facility. The geotechnical 

6 program included the advancement of 13 borings and installation of 8 groundwater 

7 observation wells across the Energy Facility Site. Locations are shown on Figure 5.2. 

8 Boring information is summarized in Table 5.1. Boring logs are included in Appendix 

9 F-l. 

10 Results of geotechnical laboratory analyses of 19 bedrock cores indicated the 

11 very dense, very hard granitic gneiss/granite bedrock on the Site is suitable for 

12 foundation construction of the Energy Facility. 

13 Laboratory analyses of 25 soil samples indicated the soils above bedrock are 

14 suitable for use as fill. The soils are predominately granular, well graded and have 

15 low plasticity, rendering them suitable as construction materials for the Project. 

16 Laboratory testing data summary tables and analytical results for soils and rock, 

17 respectively, are included in Appendix F-3 in the Application. 

18 Q. Will blasting be required during Project construction? 

19 A. Yes. Blasting associated with the Project is discussed in Section 5.3.3 of the 

20 Application. The Applicant intends to conduct blasting with minimal disturbance to 

21 sensitive receptors identified in the vicinity of the Project Area. To establish 

22 guidelines to meet this objective, a Ground and Air Borne Vibration Monitoring Plan 
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(the "Monitoring Plan") has been prepared for the Applicant by Vibra-Tech. The 

2 Monitoring Plan is supplemented by additional information provided in Section 3 and 

3 Exhibit 4 of Addendum No. 2. The transportation, storage, possession, handling and 

4 use of explosives for the Project will be conducted in accordance with all applicable 

5 local, state and federal regulations and guidelines. A qualified blasting contractor will 

6 be retained, with field operations supervised by a full-time experienced blast.er-in- 

7 charge who will be responsible for executing the blasting plan. The blaster-in-charge 

8 will be licensed to operate in the State of New York. Principal effects include ground 

9 vibration and air overpressure. The effects of blasting are addressed in Section 5.3.3.2 

10 of the Application. 

11 Q.       Have any locations potentially sensitive to blasting operations at the Site been 

12 identified? 

13 A.        Yes. In accordance with Stipulation No. 8, the following potentially sensitive locations 

14 have been identified in the vicinity of the blast area: 

15 •    Rockland County MRF and Co-Composting Facility 

16 • Con-Ed Ramapo Substation 

17 • Nearby overhead electrical transmission lines 

18 • Algonquin underground gas pipeline 

19 • Tome Brook Farm (nearest residence) 

20 •    Cap, leachate collection system, and underlying bedrock at closed Ramapo 

21 Landfill 
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1 •    Timber rattlesnake dens and basking areas 

2 •    Ramapo Fault 

3 Blasting will be performed to minimize risk of damage at these locations. 

4 Q.        Are the protection of structures and environmental concerns due to blasting addressed 

5 in the Application? 

6 A.        Yes. These issues are addressed in Section 5.3.3.3 of the Application. Ground 

7 vibration thresholds have been established though government, industry and academic 

8 studies to be protective of various types of above ground and in-ground structures. 

9 Threshold damage for aboveground structures is defined by the United States Bureau 

10 of Mines as the loosening of paint, creation of small plaster cracks or lengthening of 

11 pre-existing plaster cracks. 

12 Unlike above ground structures, underground structures such as pipelines, 

13 wells and landfills, are unable to respond to ground motion with their own unique 

14 motion and are limited to the movement of the medium around them. Therefore, if no 

15 permanent deformation of the surrounding medium occurs, the in-ground structure 

16 cannot sustain any damage. Permanent deformation is typically limited to a cone 

17 around the borehole. Cratering or physical displacement of a feature such as an 

18 underground pipeline can occur, but adherence to the applicable criteria will prevent 

19 this from occurring. Therefore, no impact to belowground structures, including the 

20 cap, leachate collection system and underlying bedrock at the closed and capped 

21 Ramapo Landfill are expected. 
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The Monitoring Plan sets ground vibration and air overpressure control criteria 

2 to protect aboveground and underground structures near the perimeter of the Site. 

3 If Project blasting operations exceed 80 percent of the control limits at the 

4 respective structures for any single axis measured of any blast, blasting activities will 

5 cease until corrective actions are taken to reduce vibration intensity. 

6 Two additional areas of concern with regard to the blasting to be conducted at 

7 the Site are the Ramapo Fault and the Timber Rattlesnake habitat. The closest Timber 

8 Rattlesnake den is located in excess of 2,700 feet from the limits of the blasting area 

9 and will not be affected by the blasting. An ecological investigation of Timber 

10 Rattlesnakes within Tome Valley conducted in 2000 verified the absence of den sites 

11 on the Site. The Ramapo Fault has been addressed previously. 

12 Q.       What pre-blasting activities will take place? 

13 A.        Prior to any blasting activity, the Applicant will conduct a pre-blast condition 

14 inspection of the following aboveground residential and industrial structures: 

15 • The Rockland County MRF and Co-Composting Facility 

16 • Nearest Residence (Tome Brook Farm and outbuildings) 

17 • Con-Ed Ramapo Substation 

18 • Base of nearest Overhead Electrical Transmission Line Tower 

19 A blasting plan will be submitted to the Town official designated by local 

20 regulation at least three weeks prior to the first blast. The plan will contain full details 

21 of the proposed drilling and blasting patterns. Details of the pre-blasting inspection 

22 and blasting plan are provided in Section 5.3.3.4, and in Addendum No. 2. Charge 
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1 sizes and limits will not be specified in the plan, but will be determined by the blaster- 

2 in-charge based upon field conditions. Because an undercharged hole can produce as 

3 much vibration as an overcharged hole, the blaster will retain flexibility to adjust 

4 charges size to adapt to field conditions while adhering to the vibration limits imposed 

5 to protect the various types of surrounding structures, as previously discussed. 

6 The Applicant will conduct Project blasting operations in accordance with all 

7 applicable regulations and safety guidelines, in coordination with designated local 

8 officials, and in a manner that minimizes disturbance and risk to the general public and 

9 identified sensitive receptors. These estimates are provided to allow for consideration 

10 of the range of blasting activity that may be required. In order to maximize worker 

11 and public safety, and minimize potential environmental impacts, a detailed blasting 

12 plan will be prepared by the construction contractor prior to beginning construction, 

13 following review of site conditions. The plan will be submitted to the Town Engineer. 

14 In general, blasting operations will conform to the following: 

15 Location of blasting operations are shown on the attached Figure 5.12, Preliminary 

16 Location of Rock Blasting, which indicates the area of rock excavation, excavation 

17 and removal necessary to achieve the finished grades. 

18 Charge sizes and limits: As stated in the Application and the Ground and Air 

19 Borne Vibration Monitoring Plan in Appendix F-2, charge sizes and limits will be 

20 determined by the selected blasting contractor based upon field conditions. It is 

21 important to grant the blasting contractor the flexibility to exercise his judgment, 

22 based upon site-specific conditions and the type of equipment the contractor 
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1 sizes and limits will not be specified in the plan, but will be determined by the blaster- 

2 in-charge based upon field conditions. Because an undercharged hole can produce as 

3 much vibration as an overcharged hole, the blaster will retain flexibility to adjust 

4 charges size to adapt to field conditions while adhering to the vibration limits imposed 

5 to protect the various types of surrounding structures, as previously discussed. 

6 The Applicant will conduct Project blasting operations in accordance with all 

7 applicable regulations and safety guidelines, in coordination with designated local 

8 officials, and in a manner that minimizes disturbance and risk to the general public and 

9 identified sensitive receptors. These estimates are provided to allow for consideration 

10 of the range of blasting activity that may be required. In order to maximize worker 

11 and public safety, and minimize potential environmental impacts, a detailed blasting 

12 plan will be prepared by the construction contractor prior to beginning construction, 

13 following review of site conditions. The plan will be submitted to the Town Engineer. 

14 In general, blasting operations will conform to the following: 

15 Location of blasting operations are shown on the attached Figure 5.12, Preliminary 

16 Location of Rock Blasting, which indicates the area of rock excavation, excavation 

17 and removal necessary to achieve the finished grades. 

18 Charge sizes and limits: As stated in the Application and the Ground and Air 

19 Borne Vibration Monitoring Plan in Appendix F-2, charge sizes and limits will be 

20 determined by the selected blasting contractor based upon field conditions. It is 

21 important to grant the blasting contractor the flexibility to exercise his judgment, 

22 based upon site-specific conditions and the type of equipment the contractor 
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utilizes. Detailed field operations will be planned and managed to limit vibrations 

2 at the identified nearby sensitive receptors, and safeguard on-site personnel and the 

3 general public. 

4 It is anticipated that charge sizes will range from one pound to 500 pounds 

5 per blast. There are several sensitive receptors of concern that have different 

6 vibration limits and these receptors will be at various distances from a respective 

7 blast. Depending upon the situation, it may preferable to use a larger charge size 

8 with fewer blasts, or it may be preferable to use a smaller blast size resulting in 

9 more blasts. A competent blaster will adjust the charge size based upon the 

10 proximity of the blast to a sensitive receptor and the vibration limit for that 

11 receptor. 

12 Quantity of discrete blasts: The total expected quantity of rock in the cut 

13 areas is estimated at 379,000 CY. Assuming a maximum 40-foot cut depth and a 

14 drill hole diameter of 3 inches, a typical spacing and burden would be 5 feet by 5 

15 feet, if the explosive ammonium nitrate and fuel oil (ANFO) were utilized. This 

16 would yield approximately 37 CY per 40-foot hole. An estimated total of 10,243 

17 holes of 40-foot depth would be required to yield 379,000 CY. An estimated 

18 production rate of 55 to 110 holes per day is reasonable. The total estimated 

19 quantity of discrete blasts would be 93 to 380, using the assumptions above if an 

20 estimated 1 to 4 blasts per day were performed at a rate of 110 holes per day, or an 

21 estimated 1 to 2 blasts per day were performed at a rate of 55 holes per day. 
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1 Alternatively, if a 6-inch diameter drill hole were utilized, a typical spacing and 

2 burden would be 9 feet by 9 feet if ANFO were utilized. This would yield an 

3 estimated 120 CY per 40-foot hole. An estimated total of 3,158 holes of 40-foot 

4 depth would be required to yield 379,000 CY. The total estimated quantity of 

5 discrete blasts would be 28 to 117, assuming 110 holes per day broken up by 1 to 4 

6 discrete blasts per day, or 55 holes per day broken up into 1 to 2 blasts per day. 

7 As indicated above, the quantity of discrete blasts is a function of the volume of 

8 rock to be blasted and the blast design. The foregoing analysis reflects estimates 

9 of blast size and the quantity of rock produced by blasting. The actual quantity of 

10 discrete blasts will depend on a number of factors, most notably site specific 

11 conditions encountered as the blasting program proceeds. The blast design 

12 parameters that would control this include the number of holes, depth of the holes, 

13 hole diameter, type(s) of explosives used, spacing and burden. These parameters 

14 will be determined by the selected blasting contractor, upon evaluating the project 

15 and developing the project specifications. 

16 Hours of blasting: During the blasting phase of Project site preparation, blasting is 

17 anticipated to occur intermittently during the daylight hours, between 7:00 a.m. to 

18 5 p.m. Blasting times will be further specified during site preparation activities, in 

19 coordination with the on-site Project engineer, the blasting contractor and the 

20 designated local official. 

21 Transportation, storage and handling: Transportation, storage and handling of 

22 explosives will be conducted in compliance with all applicable state and local 

TV09006 
20 



5 

CASE:98-F-1968 

HERSHBERGER/FALDETTA/RUDENKO 
Revised July 31.2001 

(Margin lines show last set of revisions) 
regulations, as well as appropriate federal safety guidelines. In the State of New 

York, this matter is carefully regulated under the New York State Industrial Code 

3 Rule 39. The federal agency responsible for regulating the possession, storage and 

4 transportation of explosives is the U.S. Bureau of Alcohol. Tobacco and Firearms. 

Pertinent regulations and guidelines are attached as Appendix F-4. 

6 Use of blasting mats: Blasting mats are one of several techniques used to control 

7 flyrock, which occurs when a blast is improperly designed or loaded. Flyrock can 

8 also be caused by geologic conditions not detected prior to the shot. Causes of 

9 flyrock are listed on pages 13 and 14 of Appendix F-2. Flyrock will be minimized 

10 through proper burden, stemming and placement relationships (design of each 

Jl shot)- If additional flyrock controls are needed, blasting mats or soil cover will be 

^R used to reduce flyrock, to safeguard on-site personnel, the general public and 

13 nearby structures. 

14 Coordination with local safety officials: The Project blasting program will be 

15 coordinated with local officials and conducted in accordance with local 

16 ordinances, as well as applicable state and federal regulations and safety 

17 guidelines. At least two weeks prior to the first blast, the blasting contractor will 

18 submit a detailed blasting plan to the township engineer or other designated local 

19 official, for review. The final blasting plan will contain details of the proposed 

20 blasting patterns, as described in the Application, Appendix F-2, and Exhibit 4 of 

21 Addendum No. 2. Hours of blasting operations and blast warning procedures will 

be coordinated with the designated local official. 

TV09007 
21 

ll 



• 

CASE:98-F-1968 

HERSHBERGER/FALDETTA/RUDENKO 
Revised July 31,2001 

(Margin lines show last set of revisions) 
1 Regarding compensation for damages, ANP will require the blaster to maintain 

2 adequate Comprehensive General Liability insurance including Completed Operations 

3 and Explosion, Collapse and Underground (XCU). The insurance shall name Ramapo 

4 Energy Limited Partnership and Alstom Power as additional insured on a primary and 

5 non-contributing basis. 

6 Q.        Will any notification prior to and monitoring during blasting take place? 

7 A.        Yes. Notificationandmonitoring will take place in accordance with Sections 5.3.3.5 

8 and 5.3.3.6 of the Application. The following locations will be monitored during 

9 blasting: 

10 •    The Rockland County MRF and Co-Composting Facility 

11 « Nearest Residence (Tome Brook Farm and outbuildings) 

12 • Con-Ed Ramapo Substation 

13 • Base ofnearest Overhead Electrical Transmission Line Tower 

14 • Algonquin Gas Pipeline (underground) 

15 • Landfill Cap or Leachate Collection System (closest feature) 

16 Q.        What activities will occur after blasting? 

17 A.        A post-blast inspection of the same structures that were inspected prior to blasting will 

18 be conducted. Pre-blast and post-blast condition inspection reports will be compared. 

19 Any alleged damage due to the blasting program will be reviewed based upon the 

20 results of the vibration monitoring program, pre/post blast inspection reports, and 
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1 specific information from the blasting logs. Compensation to the owner will be based 

2 upon the outcome of this review. 

3 Q.        You mentioned earlier that additional information concerning blasting was provided in 

4 Addendum No. 2. 

5 A.        That is correct. The Applicant was required to submit a blasting plan as part of its 

6 June 21, 2001 submission. The plan is included as Exhibit 4 to Addendum No. 2. 

7 The blasting plan provides additional information concerning the blasting that will 

8 occur at the Site. The plan provides additional information concerning monitoring 

9 during blasting, including vibration criteria used to protect nearby locations of 

10 concern. This criteria will ensure that these locations, and areas beyond are protected. 

'^11 The plan also provided additional information regarding the blast design, and the 

12 range of options that will be utilized during blasting. The plan also provides specifics 

13 concerning the products that are anticipated to be used for blasting. Importantly, the 

14 blasting materials will be entirely consumed during detonation, ensuring that there will 

15 be no residual materials in the borehole or on the Site. 

16 Q.        What measures will be undertaken to ensure the integrity of the Project? 

17 A.       The Project was located on the site specifically to address DPS' request to avoid a 

18 specific rock outcrop to the east. This outcrop will be enhanced to create a 

19 replacement basking area as mitigation for Timber Rattlesnakes. Because of the 

20 location of the outcrop, the only area where the Energy Facility will fit without 
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^^ 1 disturbing it is on the western section of the propeny. The final layout of the buildings 

2 is constrained within this area. 

3 The Project will be designed, constructed, operated, and maintained to be 

4 compatible with on-Site topographic, geological and regional seismic conditions. 

5 Analysis of bedrock on the Site indicates that it is competent and stable; rock 

6 parameters will be further verified prior to construction. The Project will be designed 

7 and constructed in accordance with applicable New York State Building Codes, 

8 applicable Uniform Building Codes and American National Standards Institute 

9 (ANSI)/American Society of Civil Engineers (ASCE) standards, other applicable 

10 local, state, and federal regulations and requirements, and good engineering practices. 

11 The Project buildings and strucmres will be designed, constructed, operated, 

12 and maintained in accordance with applicable provisions contained in the Uniform 

13 Building and to withstand earthquake ground motions as prescribed by applicable 

14 portions of Section 9 entitled "Earthquake Loads" of the ANSI and ASCE Standard 

15 for Minimum Design Loads for Buildings and Other Structures (ANSI/ASCE, 7-95). 

16 The primary objective of these standards and provisions is to safeguard against major 

17 structural failure and loss of life in the event of an earthquake, not to limit damage or 

18 maintain function. 

19 Approximately 27.1 acres of the 62-acre (44 percent) of the Energy Facility 

20 Site will remain undisturbed and forested. An existing forested buffer, with widths 

21 ranging from 200 to 700 feet, will be maintained between the Site and Harriman State 

22 Park. 
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1 Development of the Project will result in approximately 25.3 acres of 

2 permanent alteration on the Energy Facility Site. Placement of the Energy Facility on 

3 the lowest and most accessible portion of the Site will minimize clearing of forested 

4 areas and disturbance of soils between the Facility and the Park. 

5 Q. What measures, if any, are proposed to address geologic, soil and seismicity impacts 

6 during Project construction? 

7 A. Site preparation will include clearing and grubbing, drilling and blasting of bedrock 

8 where needed, crushing and grading of blast rock, and on-site reuse of suitable 

9 materials. The unsuitable and excess material will be transported to a suitable off-site 

10 location, likely for reuse in construction. 

11 Heavy construction equipment will play a major role in performing the 

12 earthwork at the Site, and will include scrapers, bulldozers with rock teeth, excavators, 

13 loaders, compactors, and crushers. Different fill materials produced during the 

14 earthwork operation will be stockpiled separately within the Project Area. These 

15 stockpiles will be protected against erosion through the design and implementation of 

16 appropriate erosion and sediment control plans. 

17 To reduce the risk of erosion and sedimentation, construction will be 

18 conducted in accordance with best management practices and techniques described in 

19 applicable NYSDEC guidance documents, as described in Section 8.0, Stormwater, 

20 Wastewater, and Solid Waste. Erosion control measures that may be implemented 

21 based upon Site-specific conditions include continuous siltation barriers between 

22 construction activities and downgradient wetland areas, slope breakers, mulch and 
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1 temporary vegetative or synthetic cover. An erosion control plan will be developed 

2 prior to and implemented during construction. Prior to removal of vegetation, erosion 

3 and sedimentation controls will be installed downgradient of areas to be disturbed on 

4 the Site and along the Interconnects, as discussed in Sections 6.0, Vegetation and 

5 Terrestrial Ecology and 8.0, 

6 Stormwater, Wastewater, and Solid Waste. 

7 Overburden (soils and unconsolidated sediments) and bedrock will be removed 

8 on the Energy Facility Site to create the terraced construction site. Because most of the 

9 thin overburden soils will be removed, allowing the structures of the Energy Facility 

10 to rest upon bedrock, the risk of soil landslides will be minimal. Appropriate controls 

11 will be designed and constructed to reduce the risk of upslope materials affecting the 

12 Project and downslope areas. 

13 Impacts to soils due to construction of the Electric and Gas Interconnects will 

14 be temporary. Soils will be seeded and revegetation will be monitored to ensure 

15 adequate stabilization of soils. 

16 The blasting criteria established will protect the integrity of the cap, leachate 

17 system and underlying bedrock of the closed and capped Ramapo Landfill. Other 

18 construction activities will have no affect on the Landfill remediation. Blasting and 

19 other construction activities will not affect seismic activity associated with the 

20 Ramapo Fault, which is located a minimum of 1.25 miles southeast of the Site. 

21 A final SPCC plan will be prepared and submitted as a compliance filing prior to 

22 construction, to reduce the risk and minimize the potential impact to soil, surface 
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1 water or groundwater from an accidental spill of oil or hazardous materials during 

2 construction and operation. Spills that may occur will be remediated according to 

3 applicable laws and best management practices. 

4 Q.        What measures, if any, are proposed to address geologic, soil and seismicity impacts 

5 during Project operation? 

6 A.        Erosion and sedimentation impacts during operation will not be significant. 

7 Stormwater runoff will be managed as described in Section 8.0. A Stormwater 

8 Pollution Prevention Plan ("SWPPP") will be filed as a compliance filing. The 

9 operation of the Project will have no effect on soils, overburden and bedrock in the 

10 Project Area. Bedrock on the Site appears competent and stable to support long term 

11 operation of the Project. 

12 Operation of the Project will not effect the cap, leachate system and underlying 

13 bedrock at the closed Ramapo Landfill. Project operation will have no effect on the 

14 low level of seismic activities associated with the Ramapo Fault, which is located at 

15 least 1.25 miles southeasterly of the Energy Facility. A review of historic earthquakes 

16 which have occurred within 50 miles of the Project Area indicates no epicenters above 

17 Modified Mercalli Intensity III or Richter Magnitude 2.0 have been recorded or 

18 reported within five miles of the Energy Facility Site through March 15, 1999. 

19 The Project will be operated and maintained to be compatible with on-Site 

20 topographic, geological and regional seismic conditions. 

21 Q.        In your opinion, will the potential impacts relating geology, soils and seismology be 

22 addressed through the mitigation measures described previously? 
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1 A. Yes. 

2 Q. Please describe Section 7 of the Application. 

3 A.        This section describes Project water supply and infrastructure requirements, water 

4 supply sources, existing groundwater resources and uses within a one mile radius of 

5 the Site, potential impacts to available water supply including cumulative impacts 

6 assuming simultaneous operation of the Project with the proposed Tome Valley 

7 Station, and Project mitigation of potential impacts. In Addendum No. 2, the 

8 Applicant proposed to incorporate a zero discharge system, which will allow the 

9 Project to recycle and reuse process wastewater that otherwise would have to be 

10 disposed. This reuse of wastewater will further reduce the Project's water supply 

11 needs. We will address the implications of incorporating a zero discharge system later 

12 in our testimony. The regional and local hydrogeologic setting in the vicinity of the 

13 Project Area is described, focusing on regional aquifers, availability and consumptive 

14 use of groundwater resources and groundwater quality. 

15 Q.       Please describe the regional setting of the Project Area. 

16 A.       The Project Area is located within the Y-shaped Ramapo River-Mahwah River Basin 

17 (the Basin), which drains an area of 161 square miles. The Ramapo River, located 

18 approximately one mile southwest and downgradient from the Site, originates near 

19 Monroe in Orange County, New York and flows southeasterly crossing the state line 

20 into New Jersey near Mahwah, where it converges with the Mahwah River 

21 approximately 2.5 miles south of the Site. The Ramapo River flows into the Pompton 

22 then Passaic Rivers in New Jersey, discharging into Newark Bay and the Atlantic 
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1 Ocean. The Project Area is contained in a 93-square mile drainage basin occupied by 

2 the Ramapo River and its tributaries. 

3 In the vicinity of the Project Area, the river flows through the Ramapo River 

4 Valley, which contains an irregular belt of glacially derived stratified drift deposits, of 

5 an average width of approximately one half a mile. These unconsolidated sands and 

6 gravels paralleling the Ramapo River serve as unconfined groundwater aquifers 

7 producing potable water for the region, and are part of the Ramapo River Basin 

8 Aquifer System ("Aquifer"). The system includes the highly productive groundwater 

9 aquifers within the valleys of the Ramapo River and the Mahwah River (to the east of 

10 the Project Area) within New York and New Jersey. 

11 Bedrock wells in the region generally yield significantly lower volumes of 

12 water than wells in the Aquifer; and therefore the region relies primarily on water 

13 contained in the Aquifer. 

14 The unconsolidated Aquifer has been designated as a Sole Source Aquifer 

15 System ("SSA") by the EPA. The SSA designation was based upon the aquifer 

16 meeting the technical requirements for a SSA as follows: 

17 1.   More than 50 per cent of the drinking water for the aquifer service area (Rockland 

18 County and parts of northern New Jersey) is supplied by the Aquifer. 

19 2.   There are no economically feasible alternative drinking water sources that could 

20 replace the Aquifer. 
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1 NYSDEC has also designated the portion of the Aquifer in New York as a Primary 

2 Water Supply Aquifer, which is defined as a highly productive aquifer that is used as a 

3 source of water supply by major public-supply systems. 

4 It should be noted that the Project Area is not included within the boundaries of the 

5 Aquifer, as mapped by USGS and the New York Department of Health. The Energy 

6 Facility Site is located a minimum of 0.5 miles northwest and upgradient of the aquifer 

7 boundary. 

8 Q.       Please describe the groundwater resources in the vicinity of the Project Area. 

9 A.       The Project Area is not within the mapped Aquifer or wellhead protection area 

10 ("WHPA") boundaries. The Project Area is within the Tome Valley watershed, which 

11 contributes water and recharge to the Ramapo Valley Aquifer. The northwestern 

12 portion of the Energy Facility Site contains high permeability material which function 

13 as recharge and storage areas for Tome Brook 

14 No groundwater supply wells are currently located within the Project Area. 

15 Six groundwater monitoring wells were installed in November 1999 within the 

16 footprint of the Energy Facility, as discussed in Section 5.0. A subsequent subsurface 

17 program completed in early 2000 included advancement of an additional six borings 

18 and installation of two groundwater monitoring wells across the Energy Facility Site. 

19 Elevations of groundwater measured in November 1999 ranged from 543 to 627 feet, 

20 as shown on Table 7.1. Depths of groundwater below existing ground surface ranged 

21 from 30 feet in the central portion of the Site to 3 feet below ground surface near the 

22 wetlands on the west boundary of the Site. 
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1 Groundwater wells located within one mile of the Site included four wells at 

2 Tome Brook Farm, located approximately 0.9 mile southwest of the Site. These wells 

3 were identified as PW-L 9-OS, P-I and 9-R in a letter from URS Greiner Woodward 

4 Clyde dated August 16, 1999 to the Rockland County Department of Health.   The 

5 PW-1 well notation may refer to the private supply well servicing Tome Brook Farm. 

6 OS was noted as an overburden/shallow well, I as a well of intermediate depth, and R 

7 as a bedrock well.   These wells may be a cluster of groundwater monitoring wells 

8 associated with the capped and closed Ramapo Landfill.  No information was found 

9 regarding the depth, yield or water quality of these wells at the Rockland County 

10 Planning Department or Department of Health offices visited in September 1999. No 

11 information was found pertaining to these wells in 1998 during a review of records at 

12 NYSDEC Region 3 offices at New Paltz, New York or in the computerized listing of 

13 authorized water supplies reviewed at the NYSDEC Division of Water in Albany. No 

14 information was found regarding the depth, yield or water quality of this well at the 

15 Rockland County Planning Department or Department of Health offices visited in 

16 September 1999.  No information was found pertaining to this well in 1998 during a 

17 review of records at NYSDEC Region 3 offices at New Paltz, New York or in the 

18 computerized listing of authorized water supplies reviewed at the NYSDEC Division 

19 of Water in Albany.    However, reference was found in NYSDEC records to a 

20 wastewater discharge permit issued to an apartment complex named Tome Brook 

21 Farms Apartments. The apartment complex utilizes nine septic tanks for wastewater, 

L
22 under SPDES permit No. 021 -8634. No further information was found. 
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1 The nearest of the ten Ramapo Valley Well Field (RVWF) wells (RVWF 95) is 

2 located approximately one mile southwest of the Site. 

3 A number of groundwater monitoring wells are located west and southwest of 

4 the Site, and are associated with regular monitoring of the closed and capped former 

5 Ramapo Landfill, under USEPA's Record of Decision for the landfill. A leachate 

6 collection system is also collecting groundwater emanating from beneath the former 

7 landfill. This leachate is piped to the RCSWMA for treatment. 

8 Q.        Were alternative sources of potable water investigated? 

9 A.        Yes. The Applicant has evaluated other potential sources of water supply to the 

10 Project, including water from bedrock, and overburden within the Project Area. 

11 Available information indicates that these potential sources are unlikely to supply 

12 sufficient water to service the Project. As an alternative, the Applicant has focused on 

13 reducing the water supply requirements of the Project by adopting air cooled 

14 technology, designing significant on-Site storage to minimize water demands during 

15 periods of restrictions on the RVWF, and recycling some of the steam cycle 

16 blowdown stream. 

17 The Precambrian crystalline rocks in western Rockland County have low 

18 storage capacities and are not a source of large groundwater supplies. Groundwater in 

19 crystalline bedrock is typically contained in fractures, joints or interstitial spaces 

20 enlarged by surface weathering. The rugged topography in the area indicates that the 

21 bedrock is quite resistant to weathering, fracturing and erosion. In locations where 

22 fractures in the rock are connected to sources of recharge from adjacent surface water 
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1 bodies, moderate yields may be possible from properly constructed and developed 

2 bedrock wells. 

3 Little information is available on bedrock well yields in the vicinity of the Site. 

4 as the area is sparsely settled and most area drinking water is obtained from the 

5 Aquifers adjacent to the Ramapo River. A review of over 500 selected well records 

6 installed in Rockland County as of 1959 indicate that only approximately 10 per cent 

7 were installed in Precambrian granite or gneiss as the principle geologic unit. Average 

8 well yields of these wells was relatively low, at 21 gallons per minute ("gpm"). Most 

9 of the wells were used as private domestic supplies, although several commercial or 

10 institutional supplies were reported. 

11 No lakes, ponds, or vernal pools are located on the Site. Drainage across the 

12 south side of the Site enters Candle Brook, which flows intermittently. Surface 

13 drainage from the north side of the Site enters Tome Brook. Both brooks are 

14 tributaries of the Ramapo River, but neither constitutes a sufficient source of water for 

15 the Project. In addition, these brooks and the permeable sediments immediately 

16 around them recharge the downgradient Aquifer, as well as provide ecological 

17 benefits, as discussed in Section 6.0, Vegetation and Terrestrial Ecology. 

18 Upland stratified drift deposits in the regional area are of minor importance as 

19 aquifers. Results of a preliminary subsurface geological investigation at the Site 

20 indicate saturated thickness of such deposits is limited and it is unlikely that sufficient 

21 shallow groundwater is available in this upland area to service the Project. 
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1 Q.        Please describe groundwater quality and flow direction in the vicinity of the Project 

2 Area. 

3 A.        Within the Project Area, no environmental concerns that could affect surface 

4 or groundwater quality have been identified. No record of previous structures or   ' 

5 indications of former industrial uses in the Project Area have been found, based upon a 

6 review of local, county and state regulatory records. Forest growth indicates the 

7 Project Area was previously logged. Existing surface water quality on the Site is 

8 discussed in Section 6 of the Application. 

9 Groundwater obtained regionally from fractures within the Precambrian gneiss, 

10 which is found on the Site, is typically low in dissolved solids, soft to moderately 

11 hard, and is acidic to neutral, with pHs ranging from 5.2 to 7.2. Groundwater from 

12 Quaternary sands and gravels contains moderate amounts of dissolved solids, is 

13 generally moderately hard, and is neutral to slightly alkaline, with pHs ranging from 

14 6.8 to 7.7. 

15 Groundwater is being collected at the closed and capped Ramapo Landfill, 

16 located downgradient of the Project Area, and is discharged to the Rockland County 

17 Sewer District No. 1 treatment plant located on the Hudson River. Results of 

18 groundwater investigations at the landfill indicate groundwater flow direction in the 

19 overburden and within the bedrock is generally to the west and southwest, away from 

20 the Project Area. 

21 Naturally occurring groundwater flow directions within Tome Valley and the 

22 Ramapo Valley Aquifer are generally from the valley sides and upgradient portions of 
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1 the drainage basin towards the Ramapo River. Flow direction may vary locally in the 

2 vicinity of wells pumping within the aquifer.   Groundwater elevations on the Project 

3 Area are mapped on Figure 7.4 in the Application. Groundwater flow directions are 

4 perpendicular to the contours, and indicate groundwater flow generally down slope to 

5 the west across the Site. 

6 Q.        Please describe the Energy Facility's potable water usage requirements, including 

consideration of incorporating the zero discharge system into the design of the facility. 

8 A.        As discussed above, a zero discharge system (ZLD) was not initially incorporated into 

9 the design of the Project. The Application, including the water balance diagram, does 

10 not reflect the use of this system. The system is described in Addendum No. 2. 

11 The Project utilizes cooling technology that uses air instead of water. By 

1 - utilizing this technology, both water demand and the volume of wastewater generated 

13 wiH be significantly reduced compared to similar-sized projects utilizing wet cooling 

14 technology.   The Applicant has entered into an agreement with UWNY to provide 

15 funding to UWNY for the purpose of increasing supply and potable water storage. 

16 The agreement reflects contributions based on an estimated annual Project demand of 

17 23 MG. 
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A water balance diagram showing water requirements under different 

2 operating conditions is presented in Table 8.2 in the Application. A revised water 

3 balance diagram, entitled Table 8.2.1, is provided to reflect the use of a zero discharge 

4 system. Under base load operation with steam augmentation average water 

5 consumption is estimated to be 45,500 gpd with a peak requirement of 166,300 gpd. 

6 The annual consumption of 23 million gallons noted in Table 8.2.1 includes 120 hours 

7 of steam augmentation operation. 

8 With the ZLD system, the average and peak water consumptions under base 

9 load operation are estimated to be 21,700 gpd.-       The Project's peak use will be 

10 met by combining water supplied by UWNY, water taken from the 9 MG of on-Site 

11 storage and the recovery of process wastewater through the use of the ZLD system. 

12 Water will be stored for Project use in three 3-MG aboveground water tanks to be 

13 located on the Site.   These tanks will be refilled during off-peak flow demands, in 

14 coordination with UWNY, to minimize impacts. 

15 A total of 750,000 gallons of stored water will be reserved for fire suppression 

16 needs.   The on-Site fire pumps will be capable of delivering a maximum of 2,000 

17 gPm-  This would supply four hydrants operating simultaneously with 500 gpm each. 

18 Therefore, with 750,000 gallons of on-Site storage dedicated to fire suppression, more 

19 than 6 hours of water supply would be available at maximum flow conditions for fire 

20 protection. 

21 Q. Water used by the Project will be vented to the atmosphere through the stacks 

22 or discharged to the ZLD system for recycling and reuse..  Estimated volumes are 
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1 shown on Table 8.2.1, as a supplement to Addendum No. 2..   Are the impacts 

2 relating to the Project due water emergency restrictions addressed in the Application? 

3 A.        Yes. During a water emergency, restrictions on water usage are determined according 

4 • to Rockland County Health Department Article V regulations, entitled Mandatory 

5 Water Conservation Measures. A copy is included in Appendix H-2. 

6 The Project will be subject to and operate in accordance with all water use 

7 prohibitions identified in these regulations. Impact to Project operations would occur 

8 during a Stage IV emergency, which prohibits all commercial and industrial 

9 establishments from using water in excess of the user's average daily consumption for 

10 the preceding 12 calendar months. During the summer of 1999, a Stage II was issued 

11 by the Rockland County Health Department, which restricted watering of lawns, 

12 washing of paved surfaces and non-commercial washing of vehicles, as described in 

13 Appendix H-2. During water restrictions or other emergencies, 9-MG storage capacity 

14 on-Site will be used as the supply source for the Project. 

15 Q.        Has the Applicant made any commitments with respect to Rockland County Health 

16 Department' s water restrictions? 

17 A.       Yes, the Project will not take any water from UWNY during a Stage II Drought Alert. 

18 Q.        How long would the facility be able to operate without accepting water from UWNY 

19 using available water storage? 

20 A.        Assuming a daily consumption during normal operation of 21,700 gpd, the stored 

21 amount will support operations for 54 weeks using the ZLD system. Even if 60 hours 
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1 ot steam augmentation is assumed, the stored amount will support operations for 25 

2 weeks using the ZLD system. 

3 Q.        Please describe Project's design as it relates to water storage capacity. 

4 A.       Three 3-MG tanks will be installed at the Energy Facility. Two tanks will be used to 

5 store raw water received from UWNY. The third tank will store demineralized water 

5                    for use as make-up for the steam cycle. Portable trailer-mounted demineralizers will 

be used to treat the raw water and will be removed from the Energy Facility Site for 

8 off-site regeneration and back washing. 

9 Q.        Will dewatering occur at the Energy Facility? 

Dewatering may be required at the foundation excavations. The water will be 

11 discharged to the stormwater management system described in Section 8 in the 

12 Application. During design, additional groundwater information will be obtained to 

13 determine if dewatering will be necessary during operation of the Project.   If 

14 applicable, dewatering controls will be designed, constructed, operated and maintained 

15 in accordance with applicable engineering standards and practices. 

16 Q.       Please describe the distribution, piping, pressure and storage systems that will be used 

17 at the Energy Facility. 

18 A.        Water will be supplied to the Project through UWNY's existing 30-inch pipe located 

19 in Route 59/17 at the intersection of Tome Valley Road. Currently, the RCS WMA 

20 owns a 16-inch line running up Tome Valley Road, which ties into an existing 8-inch 

servicing the MRF and Co-composting facilities. The Applicant expects to obtain an 

10 A, 

21 

^22 agreement with RCSWMA and UWNY to tie into this 8-inch line. A new 8-inch 
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1 water supply line will then be constructed by the Applicant along the Project access 

2 road, in the same trench as the wastewater interconnect, to minimize impacts. The 

3 wastewater line would only be put in place for future use to discharge sanitary 

4 wastewater when sewer service becomes available. In the event that agreement with 

5 the RCSWMA is not forthcoming, the water supply line would be extended along 

6 Tome Valley Road directly to the UWNY line. UWNY and the Applicant will each 

7 install meters to record Project water consumption. UWNY, the Town of Ramapo and 

8 Rockland County will not construct any distribution piping, mains or pumps to serve 

9 the Project. 

10 An area has been set aside on the Site for the possible later installation of a 

11 storage tank to be used by UWNY. 

12 Q. Please describe the impacts of the Projects with respect to groundwater, water supply 

13 and water use, and any mitigation, in any, proposed to address such impacts. 

14 A.        The Project has been designed to reduce overall consumptive water use to the extent 

15 feasible, primarily through incorporation of air-cooled technology and wastewater 

16 recycling. UWNY, which operates an extensive interconnected system of groundwater 

17 and surface water supplies servicing much of Rockland County, has contracted to 

18 supply the Project. The Project's estimated annual water use of 16.6 MG (assuming 

19 use of the ZLD system) represents approximately -0.15 percent of the total supply 

20 produced in 1998 by UWNY. 

21 The Applicant has consulted and coordinated with UWNY, NYSDEC 

22 Region 3 and Rockland County personnel to develop a water supply plan for the 
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1 Project that has no adverse impacts on the regional water supply system. The plan 

2 includes significant on-Site storage facilities to reduce water requirements during 

3 periods of water restrictions within the County. The Applicant also intends to provide 

4 significant capital contributions to UWNY. These financial resources will be 

5 dedicated to improving the efficiency of existing water supply resources, as well as 

6 assisting in the development of additional water supplies for the benefit of the UWNY 

7 customer base. (See Attachment to Agreement between UWNY and Applicant within 

8 Appendix H-l.) 

9 Following analysis of the Project's normal and peak requirements and the 

10 existing water supply resources in Rockland County, and subject to the terms of its 

11 agreement with the Applicant, UWNY has concluded that construction and operation 

12 of the Project will have no adverse impact on UWNY's water resources, supply and 

13 distribution system, or customers. Given the anticipated development of water supply 

14 projects funded by the Applicant, UWNY has indicated it can meet Project water 

15 needs through efficient use of its existing system, while maintaining the required flow 

16 volumes in the Ramapo River. 

I"7 Due to its proximity, it is expected that the existing Ramapo Valley Well Field 

18 will supply the primary portion of water for the Project. These groundwater wells 

19 penetrate the unconsolidated Aquifer adjacent to the Ramapo River at the base of 

20 Tome Valley. No groundwater or surface water will be withdrawn to service the 

21 Project from Tome Valley and adjacent upland recharge areas. The Project will have 

22 no impact on groundwater recharge or quality, as stormwater on the Site will be 
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1 detained to remove solids then re-directed into the watersheds on the Site, as described 

2 in Section 8.0, Stormwater, Wastewater, and Solid Waste. 

3 The Applicant will construct three 3-MG aboveground storage tanks on the 

4 Site. This water will be used during water restrictions imposed by Rockland County, 

5 to minimize impacts on UWNY's system during potential drought periods. The 

6 Applicant will coordinate refilling of the tanks with UWNY, to reduce impacts. 

7 To improve water supplies in Rockland County, the Applicant has agreed to 

8 contribute $1,340,000 to UWNY, payable within 15 days following the start of 

9 construction of the Energy Facility. This contribution would be used to support the 

10 following system enhancement projects as noted in UWNY's letter dated February 8, 

11 2001 made part of the Amendment to Agreement dated March 15, 2001: 

12 1.   Nanuet 14 Well - Remove contamination 

13 2.   Viola Well - Remove entrained air 

14 3.   DeForest Water Treatment Plant - upgraded 

15 According to UWNY's Master Plan, these three projects will result in an increase in 

16 the system's water supply of 1.5 mgd and an increase in its peak capacity of 3 mgd. 

17 Thus, the implementation of these projects will completely-offset the impacts of 

18 Project usage. The Applicant will also make an additional $300,000 contribution 

19 targeted to improve water supply for the Tome Valley area, which may include 

20 improving the efficiency of releases of water to augment flow in the Ramapo River 

21 In summary, after implementing the mitigation measures discussed previously, 

22 the Project will not have any adverse impact on the area's water supplies. Overall, the 
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mitigation provided by the Applicant will help to improve the water supply for the 

customers of UWNY. 

Q.        Does this conclude your testimony at this lime? 

A.        Yes. 
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2 Q.        Please state your name, title, affiliation and address. 

3 ArA.    My name is Donald Distante, and I was employed as a Project Manager in the 

4 Engineering Department at United Water New York ("UWNY") at 360 West Nyack 

5 Road, West Nyack, New York 10994. In March of20001 transferred to United 

6 Water Management and Services. My current title is (200 Old Hook Road, Harrington 

7 Park, New Jersey 07640) as Senior Planner. I recently transferred back to UWNY as 

8 Manager of Engineering, my current title, and my businees addresc is 200 Old Hook 

9 P^oad, Harrington Park, New Jersey 076^10. 

10 

11 Q. Mr. Distante, what are your duties of employment? 

12 A.       I prepare master plans for aH-ef-United Water's regulated water and wastewater 

13 companies. I prepared the September 2000 Master Plan for UWNY and have worked 

14 on water service studies concerning the power plants proposed for construction in 

15 Rockland County. I provide technical expertise to legal counsel concerning various 

16 interbasin water transfer and environmental issues that would impact UWNY's ability 

17 to supply potable water. As Manager of Engineering at UWNY, my primary 

18 responsibiHty is to manage capital projects. 

19 Q.       How are you qualified to perform your employment duties? 

20 A.       I received a Bachelor of Science Degree in Natural Resources from Cornell University 

21 in 1981. I received a Masters Degree in Environmental Engineering from Manhattan 

College in 1986. I have worked in water-related engineering applications for fifteen 

years. 
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Q.       Does your curriculum vitae, which is attached as Exhibit DFD- 1        FHRD"1, fairly 

and accurately represent your experience with water supply issues within UWNY's 

jurisdiction. 

Yes. 

Mr. Distante, please describe your role in the Project. 

I reviewed Ramapo Energy's proposal to receive its water supply for the proposed 

Energy Facility. I assessed the feasibility of UWNY's system to supply the volumes 

of water requested for the Energy Facility. I also reviewed Ramapo Energy's Article 

X Application with respect to potable water related items. 

What section of the Application does your testimony relate to? 

My testimony relates to Section 7 of the Application. 

Please describe the regional potable water supply. 

UWNY produces potable water from groundwater and surface water sources in 

Rockland County, in accordance with New York State Department of Environmental 

Conservation ("NYSDEC") permits and New York State Department of Health 

regulations. UWNY is a waterworks corporation regulated by the New York State 

Public Service Commission. UWNY serves approximately 68,000 residential, 

commercial and industrial customers in Rockland County. 

Approximately 70% of UWNY's water supply comes from fifty-five wells 

located throughout Rockland County. The remaining 30% comes from Lake 

DeForest, a surface water reservoir located in the Hackensack River Watershed. The 

water sources are connected within UWNY's regional water supply and distribution 
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1 system. None of UWNY's systems are isolated from the rest of the distribution 

2 system. Interconnections are also available with adjacent water companies, such as 

3 Nyack to the east and United Water New Jersey to the south. In the event that one 

4 supply source is not available, water can be distributed from other sources into the 

5 area where the supply is not available. Further details of UWNY's system are^ 

6 included in Appendix H-2 (Revised July 18, 2001). 

7 For the year 1998, UWNY produced 10,550.2 million gallons ("MG") of water 

8 and sold 9,064.5 MG. The balance was non-revenue producing, including water used 

9 in fire fighting and hydrant flushing, and water lost due to leaks, main breaks or 

I o improper metering. The total average UWNY system capacity is approximately thirty 

II million gallons per day ("mgd"). Sustainable maximum production capability is 

12 approximately forty-one mgd. System capacity was recently increased due to the 

13 addition of two well proj ects. UWNY is currently constructing a new supply proj ect, 

14 Viola Well 106, that will add approximately one mgd of supply by the summer of 

15 2001. At that time, sustainable maximum production capability will increase to 

16 approximately forty-two mgd. Furthermore, Figure 2, in Appendix H 2 is outdated 

17 and is replaced by the attached revised Figure Water Supply Plan (April 2001 

18 Revision), which is included in revised Appendix H-2,. This revised figure shows the 

19 current capacity of UWNY's system and reflects updated demand projections. 

20 Q.       Based on your education and experience, do you have an opinion as to whether the 

21 Project will have an adverse impact on UWNY's the region's potable water supply? 

22 A.       Yes. 

TV09032 
-3- 



CASE:98-F-1968 
DISTANTE 

Revised August 1.2001 
(Margin Redlines show last set of revisions) 

1 Q.        What is your opinion? 

5 

6 

7 

8 

9 

10 

ill 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

^22 

A.        The Project will not have an adverse impact on UWNY's the region's potable water 

supply. 

Q.       Please explain. 

A. UWNY has contracted to provide water to service the Project in accordance with its 

tariff. A copy of the contract is included in Appendix H-l. For clarification, the 

Agreement between UWNY and Ramapo Energy, dated November 12, 1999, was 

amended on March 15, 2001 due to a decrease in the anticipated water usage by the 

proposed plant. A copy of this amendment was filed as an update to Appendix H-l on 

June 21, 2001. This change in water usage was specified in an August 21, 2000 letter 

from G. Marchmont to J. Glozzy and indicated that the total annual usage would be 

reduced by 60%, from sixty MG to twenty-three MG. Furthermore, the letter 

indicated that daily withdrawals during the summer months (June, July and August) 

would be limited to 60,000 gpd and that total onsite water storage would be 

approximately nine MG. According to information from G. Marchmont, 8.25 MG 

would be available to the project for water usage. The remaining 0.75 MG is reserved 

for fire-fighting usage. In addition, G. Marchmont stated that this quantity of storage 

is sufficient to operate the project (including sixty to seventy hours of steam 

augmentation) for three months, independent of UWNY. The estimated twenty-three 

MG contracted to be supplied to the Project annually is approximately 0.2% of 

UWNY's 1998 annual production. Based upon operations at base load with steam 

augmentation, the maximum amount of water required by the Project is expected to be 
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1 twenty-three MG per year.  Considering the ability of the plant to store water for use 

2 during peak water demand periods and considering the fact that UWNY has ample 

3 water supply capability, except for shon periods during very dry summers, it is my 

4 conclusion that the Project will not have an adverse impact on the region's potable 

5 water supply-  Further, in its Addendum No. 2 filed with the Siting Board on June 21, 

6 2001, the applicant has indicated that if it adopts a zero discharge facility, its demand 

7 will be further reduced to 43,000 gpd (p. 24). This would further reduce the effects as 

8 set forth above. 

9 

10 Q. Please describe the Ramapo Valley Well Field ("RVWF"). 

11 A. Due to its proximity, the RVWF will supply most of the water to the Project. 

'l2 Information on the distribution system, available capacity, water quality, analysis of 

13 potential impacts and mitigation of Project usage are included in UWNY's revised 

14 report in Appendix H-2. 

15 UWNY operates the RVWF, which includes ten wells penetrating the 

16 unconsolidated Aquifer, adjacent to the Ramapo River near the confluence of Tome 

17 Brook. The well field is approximately one mile southwest ofthe Project Site. The 

18 well field is designated as a public community water supply, and contributes 

19 approximately 30% of UWNY's total water supply to Rockland County. The 

20 maximum permitted withdrawal from these ten wells is a daily maximum of fourteen 

21 mgd and a monthly average of eight to ten mgd, dependent on available river flow. 

22 The average production by the RVWF for 1996 through 2000 was 7.7 mgd. However, 
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1 this production includes a portion of flow that was pumped to the Ramapo River to 

2 both augment flow and to help control the dispersion of a contaminant plume. For the 

3 same period, the average potable water production was 6.4 mgd. In March of 2001, 

4 UWNY completed construction of two air stripper towers to treat Freon-related 

5 contamination in the Ramapo Valley Aquifer. These air strippers treat water from all 

6 ten of the RVWF wells. With this treatment unit, it is no longer necessary to pump 

7 well water to the Ramapo River for the purpose of controlling the contaminant plume. 

8 The RVWF's sand and gravel aquifer is connected hydraulically to the 

9 Ramapo River, which is designated by NYSDEC as a Class A water body, indicating 

10 the water may be used for drinking purposes. The RVWF and Aquifer boundaries 

11 coincide with the Wellhead Protection Area ("WHPA"). 

12 The water pumped from the RVWF is derived from induced infiltration. 

13 Estimated well yields from existing individual RVWF water supply wells range up to 

14 a maximum yield of approximately two mgd for an individual well. Well depths at 

15 RVWF range from seventy to one hundred and twenty-five feet. 

16 UWNY's water production at the RVWF is regulated by pennit so that at least 

17 eight mgd of flow in the Ramapo River must be present when the well field is active, 

18 as measured at a nearby gauging station. NYSDEC and the New Jersey Department of 

19 Environmental Protection ("NJDEP") estabhshed this minimum river bypass flow 

20 volume as a condition to operation of the RVWF to protect downstream ecology and 

21 river uses. UWNY uses surface water and/or groundwater augmentation to maintain 

22 the river flow volumes during summer and early fall, when river flows are low. Such 
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augmentation is necessary to allow continued withdrawals from the RVWF. Surface 

2 water releases from Potake and Cranberry Lakes are the primary means to augment 

3 flow in the river. Groundwater from RVWF is also sometimes used to augment flow. 

4 UWNY is not required to maintain the 8 mgd flowby if it is not operating the RVWF. 

5 For example, pProduction volumes from 1997 through 2000 at RVWF 

6 (including pumping to the Ramapo River to control contaminant dispersion) have been 

7 below permitted allocations. See Table 2, revised Appendix H-2. Furthermore, 

8 UWNY has never violated its water supply permit conditions at RVWF. The 

9 permitted allocation of the RVWF is sufficient to serve the Project; however, UWNY 

10 cannot use all of its permitted allocation due to constraints based on Ramapo River 

flow. Nevertheless, with improvements to be paid for by the applicant that will 

12 increase the quantity of water available for flow augmentation in the Ramapo River 

13 and otherwise improve the reliability of UWNY's system, the impacts of the Project's 

14 usage will be offset. In addition, the onsite storage of 8.25 MG of useable water will 

15 buffer the water consumption demand of the proj ect during summertime peak demand 

16 periods. UWNY is evaluating additional potential augmentation supphes to ensure 

17 that the RVWF is kept in service even during drought scenarios. 

18 Q.       Please describe the quality of UWNY's potable production. 

19 A.       In 20004^, UWNY's potable production met all health and safe drinking water 

20 standards set by United States Environmental Protection Agency ("EPA"), the New 

21 York Department of Health ("NYDOH") and the Rockland County Department of 

22 Health ("RCDOH"). Analytical results are summarized in an attachment to revised 
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Appendix H-2. Project water supply requirements will not result m any water quality 

2 changes to UWNY's potable supply. 

3 Q.        Will operation of the Project affect UWNY's water system pressures? 

4 A.       The operation ofthe Project is expected to have no discernible effect on UWNY's 

5 water system pressures. The elevation ofUWNY's 30-inch pipe at the Route 59/17 

6 intersection with Tome Valley Road is 291 feet. Pressure in this pipe is directly 

7 controlled by the RVWF pump station, which produces a gradient ranging from 690 to 

8 757 feet. The resulting range of pressure available in UWNY's 30-mch main is 172 

9 psi to 202 psi. The anticipated overflow elevation ofthe Project storage tanks is 750 

10 feet. The high elevation of the site relative to UWNY's available pressure gradient 

11 will require a booster pump system to obtain adequate service. The Applicant will 

12 design and build a booster system to provide adequate service. 

13 Q.Is the current distribution piping adequate to allow concurrent operation ofthe Project and 

14 the proposed Tome Valley Station Project? 

15 A.The existing 30 inch main in Rt. 17/59 ic designed to carry the available fourteen mgd 

maximum permitted production at R.VWF. Combined peak supply to the two plants 

represents less than 1 than 1% ofthe pipe canying capacity. UWNY anticipates no 

effect on other customers receiving water from the same line, nor are significant 

impaots on system pressure or potable water quality anticipated. 

Does this conclude your testimony at this time? 

Yes. 
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1 Q.        Please state your names, titles, affiliations, and addresses. 

2 A.       My name is Janet C. Bernardo, and I am employed by Environmental Science 

3 Services,, Inc. ("ESS") as a Senior Civil Engineer. My business address is 888 

4 Worcester Street, Wellesley Massachusetts 02482. 

5 A.       My name is Guy Marchmont and I am Vice President of Proj ect Development at 

6 American National Power, Inc. ("ANP"). My business address is 65 Boston Post 

7 Road West, Suite 300, Marlborough, Massachusetts 01752. 

8 A.       My Name is William Heins and I am a Sales Manager with Ionics, Inc.   My business 

9 address is 3006 Northup Way, Bellevue, Washington 98004. 

10 Q.       Ms. Bernardo, what are your duties of employment? 

11 A.        As Senior Civil Engineer with ESS, I manage and participate in a wide variety of site 

12 design and permitting projects, including office, commercial and residential 

13 properties. These projects include zoning analysis, building and parking layouts, 

14 drainage and utility design, subsurface disposal system design, traffic impact analysis, 

15 construction details, and specifications. 

16 Q.        How are you qualified to perform your employment duties? 

17 A.        I received a Bachelor of Science Degree in Civil Engineering from the University of 

18 Lowell in 1984.1 have experience in local and state permitting and have served as the 

19 reviewing consultant for various Massachusetts communities. I am also a Registered 

20 Professional Engineer in Massachusetts and New York. State. 

1 
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Does your curriculum vitae, which is attached as Exhibit BM-1, fairly and accurately 

represent your experience with respect to the study and evaluation of stonnwater, 

wastewater and solid waste issues and traffic impacts? 

Yes. 

Mr. Marchmont, what are your duties of employment? 

I am responsible for managing the development of new electric generating facilities 

for ANP from inception through financial closing. In this role, I participate in the 

negotiation of project contracts and the development of input data for and review of 

the financial analyses. I interface with regulatory agencies, community leaders, 

politicians, contractors, consultants, local residents, and lenders through project 

development.   I also monitor project budgets and schedules and participate in the 

project financing and closing. I am currently acting as project manager for the 

Ramapo Energy Limited Partnership ("Ramapo Energy") project (the "Project"). 

Ramapo Energy's general partner, ANP Ramapo Energy Company, is a subsidiary of 

ANP. 

How are you qualified to perform your employment duties? 

I have held my current position with ANP for over two years. Prior to my current 

position, I was employed by U.S. Generating Company as Senior Project 

Development Manager from July 1990 to September 1997. In that role, I was 

responsible for managing the development of new electric generating projects. I 

managed the initial development activities for the 1080MW Athens Generating Project 

2 
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1 in New York and participated in the development of the original Article X regulations. 

2 In addition, I was actively involved in various aspects of other projects, including new 

3 acquisitions, investment in merchant plants and the development of concepts and 

4 proposals for repowering existing facilities with Pressurized Fluidized Bed 

5 Combustion technology. From January 1987 to July 1990,1 was employed by Stone 

6 & Webster Engineering Corp., initially as a Project Manager and then as Senior Vice 

7 President of Engineering and Project Development.   At Stone and Webster, I provided 

8 various engineering, marketing, administrative, and development services for a 

9 number of electric generating and cogeneration plants. 

10 From 1970 to 1976 and 1977 to 1987,1 was employed in various capacities by 

11 Bums and Roe, a firm that specialized in the design, engineering and construction of 

12 power generation facilities. I have also been employed by Curtiss-Wright Corp. 

13 (1976-1977), Amertap (1968-1970) Stone & Webster Engineering Corp. (1967-1968), 

14 Montreal Engineering Co. (1965-1967), English Electric Co., Ltd. (1958-1965). 

15 I received a diploma in Mechanical Engineering from the Rugby College of 

16 Engineering Technology, England in 1963. I am licensed as a chartered engineer and 

17 a member of the Instimtion of Mechanical Engineers in the United Kingdom. 

18 Q.       Does your curriculum vitae, which is attached as Exhibit MMW-1, fairly and 

19 accurately represent your experience with respect to the development of independent 

20 power projects? 

21 A.        Yes. 

3 
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1 Q.        Mr. Heins, what are your duties of employment? 

2 A.       As Sales Manager with Ionics RCC, I am responsible for the process design 

3 development and technical and commercial sales activities associated with RCC Brine 

4 Concentrator and Zero Liquid Discharge (ZLD) systems. 

5 Q.       How are you qualified to perform your employment duties? 

6 A.       I have been employed at Ionics RCC for 10 years, starting in 1991, holding various 

7 positions in process engineering and technical sales. I have been responsible for the 

8 process design and/or technical sale of approximately 15 zero liquid discharge 

9 systems, including two systems identical in size to the potential Ramapo zero 

10 discharge system. I have a degree in Chemical Engineering from the University of 

11 Wisconsin Madison, which I received in 19 8 5. 

12 Q.        Doesyourctirriculumvitae, which is attached as Exhibit HEINS-1, fairly and 

13 accurately represent your experience with respect to the development of independent 

14 power projects? 

15 A.        Yes. 

16 Q.        Ms. Bernardo, please describe your role in the Project. 

17 A.        I assisted in the preparation of Sections 8 and 10 of the Application, which relate to 

18 storm water, wastewater, and solid waste issues and traffic impacts, respectively. 

19 Q.       Mr. Marchmont, please describe your role in the Ramapo Energy Project ("Project"). 

20 A.       As project manager, I am directly responsible for the development of the Project. In 

21 that role, I oversee all aspects of the Project as it proceeds. 

4 
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1 Q.        Mr. Heins, please describe your role in the Project. 

2 A.        The Applicant has retained Ionics RCC to design and install a Zero Discharge Liquid 

3 System for the Project to recycle and reuse process wastewater. I oversee and 

coordinate Ionics RCC's efforts to provide these services to the Applicant. 

What portion of the Application is your testimony supporting? 

Section 8, which relates to stormwater, wastewater and solid waste, as required by 

Stipulation 12 (Water Resources), paragraphs 9 through 17 relating to wastewater, 

paragraphs 41 and 42 relating to the construction/operation of stormwater runoff, and 

paragraph 43 referencing erosion control. 

Please describe the stormwater analysis that was conducted for the Project. 

Techniques to prevent stormwater contamination, including the evaluation of 

mitigation measures and a preliminary plan for the collection and treatment of 

stormwater runoff is also described in Section 8.2 of the Application. 

The Project will result in the permanent alteration of approximately 35.5 acres 

of mature woodland. 

The stormwater analysis for the Project included in this Section 8.0 addresses 

the following; 

•    Characterization of changes in runoff quantity and identification of proposed 

mitigation techniques. 
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1 •    Temporary BMPs to be employed during construction on the Energy Facility Site 

2 and Interconnects to minimize erosion and sedimentation of adjacent wetlands and 

3 waterways. 

4 •    Identification of Best Management Practices ("BMPs") to be implemented to 

5 minimize the effects of the Project on stormwater runoff quality. 

6 Q.        What are the existing hydrological conditions in the Project Area watershed? 

7 A.       The regional watershed is described in detail in Section 8.2.2.1 of the Application. 

8 Regionally, the Site is located within the Ramapo River Basin. The Ramapo 

9 River originates near Harriman, New York and flows southeasterly crossing the state 

10 line into New Jersey near Mahwah. Tome Brook, which intersects the northwest 

11 comer of the Site, flows into the Ramapo River approximately one (1) mile southwest 

12 of the Site. The drainage area of Tome Brook at the Ramapo River is approximately 

13 2.79 square miles (1785 acres) in size. The total length of Tome Brook is 3.3 miles. 

14 Tome Brook forms at the confluence of a number of unnamed small tributaries 

15 originating within the Harriman State Park north of the Site. From the headwaters, 

16 Tome Brook flows southwest through the northwest comer of the Site to a triple barrel 

17 culvert under the northerly entrance to the Con-Ed Ramapo Substation. 

1 g Approximately 500 feet downstream of the substation, Candle Brook joins 

19 Tome Brook by flowing through a culvert under Tome Valley Road. 
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1 The upper reaches of the Tome Brook watershed are mostly undeveloped, 

2 forested parkland whereas the lower watershed has been substantially developed (Con- 

3 Ed Ramapo Substation, Rockland County MRF and Co-Composting Facility, 

4 Rockland County Transfer Station and a closed landfill). Overall, Tome Valley 

5 consists mostly of steep-sloped hillsides that tend to concentrate runoff quickly 

6 resulting in a "flashy" condition, wherein runoff discharge rises quickly in response to 

7 intense rainfall and diminishes quickly after the rainfall ceases. Offsetting the steep 

8 slopes, however, is the predominance of Charlton and Chatfield Hydrological Soils 

9 Group (HSG) B. These soils which are moderate to well drained and thereby promote 

10 infiltration of rainfall and limit runoff. 

11 Land uses in the vicinity of the Site consist of commercial/industrial to the 

12 west and undeveloped heavily vegetated woodland to the north, south and east. 

13 Q.       Please describe the hydrology of the Energy Facility Site. 

14 A.       The proposed Energy Facility Site is located approximately one mile upstream of the 

15 confluence of Tome Brook and the Ramapo River. The Site straddles the drainage 

16 divide between Tome Brook and Candle Brook, which is a tributary to Tome Brook. 

17 The Site has moderate to steep terrain with slopes ranging from 5 to 35 percent. The 

1 g Site is predominately undeveloped woodland with a minor area of managed brush 

19 located within the Con-Ed ROW along the westerly limits of the site. Runoff within 

20 the proposed limits of disturbance is conveyed to either Tome Brook or Candle Brook 

21 via un-discemed sheet flow or rills along the slopes. 
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1 Runoff from the southerly half of the site is conveyed to one of two wetland 

2 areas that are tributaries to Candle Brook. Wetland "A", located to the south of the 

3 Site, forms the headwaters of Candle Brook and receives runoff from the southeasterly 

4 portion of the Energy Facility Site. Wetland "J", located within the Con-Ed ROW, 

5 receives runoff from the southwesterly portion of the Site. Flows from Wetland "J" 

6 are conveyed to Candle Brook through a 30-inch high by 42-inch wide reinforced 

7 elliptical concrete pipe under the Rockland County Facilities Access Road. Runoff 

8 from the northerly half of the Site is conveyed directly to Tome Brook which passes 

9 through the northwesterly comer of the Site or to an un-named intermittent tributary to 

10 TomeBrookflowingfromeastto west along the northerly limits of the Site. The 

11 confluence of the un-named tributary with Tome Brook is located in the northwest 

12 comer of the Site. 

13 Soil on the Energy Facility Site is mapped as Charlton fine sandy loam with 2 

14 to 15 percent slopes. Charlton soils are considered well drained, HSG B, with 

15 permeability rates of greater than six inches/hour. The surface layer consists of dark 

16 brown fine sandy loam to a depth up to approximately five inches. The subsoil 

17 stratum consists of brown gravelly loam at 5 to 25 inches and yellowish brown 

18 gravelly loam at 25 to 38 inches below the surface. Below 38 inches, the substratum 

19 consists of dark yellow brown very gravelly sandy loam. The erosion hazard for 

20 Charlton soils within this slope class is moderate. 
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1 A small portion of the Site lies in the 100-year Flood Hazard Zone "A." No 

2 regulatory floodway has been established along Tome Brook. The Federal Emergency 

3 Management Agency (FEMA) does not publish regulatory flood elevations for Zone 

4 "A" areas. As such, the limits of the 100-year flood plain within the Site limits were 

5 established by overlaying the Flood Insurance Rate Map (FIRM) on project base 

6 mapping. The resulting 100-year floodplain limits are shown on Drawing C-l, 

7 Existing Site Conditions, in Appendix A. 

8 Q.        Please describe the hydrological evaluation that was conducted for the Project. 

9 A.        A detailed hydrologic analysis, utilizing the National Resource Conservation Service 

10 ("NRCS") TR20 Model, was applied to the entire watershed of Tome Brook in order 

11 to estimate existing rates of peak discharge, gage the impact of Project development, 

12 and design runoff control measures to mitigate runoff discharge at various locations 

13 downstream of the Project. The object of this analysis was to design on-Site extended 

14 detention basins that would not result in higher discharge rates and consequentially 

15 higher flood stages along Tome Brook. The analysis was conducted in accordance 

16 with the "Stormwater Management Guidelines for New Development," Division of 

17 Water Technical and Operations Guidance Series (5.1.8) published by the New York 

18 State Department of Environment Conservation dated April, 1990. 

19 The analysis evaluated the hydrologic impacts of the Project at five 

20 representative locations within the Tome Brook watershed. The five locations are 

21 noted below. 
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1) The culvert from Wetland'T under the Rockiand County Facilities Access Road; 

2)  Tome Brook at the triple culverts under Tome Valley Road near the Con-Ed 

3 Ramapo Substation Access Road; 

4 3) Tome Brook below its confluence with Candle Brook; 

5 4) Tome Brook at the USGS Gage site; and 

6 5) Tome Brook at its confluence with the Ramapo River. 

7 Q.        What were the results of the hydrological analysis? 

As detailed in Section 8.2.3 of the Application, the results of the hydrologic analysis 8      A. 

9 indicate that the Project will not result in an appreciable increase in discharge or flood 

stage along Tome Brook. At all five analysis locations the 10-year and 100-year 

storm post-development peak discharge rates will be less than existing rates. The 

12 post-development discharge rates (+/-1 cubic feet per second ("cfs")) will be nearly 

13 the same as existing during the 2-year storm. 

14 Q.        In your opinion, will the Project produce any significant stormwater runoff impacts? 

15 A.       No. The Project will not result in an impact to the flood storage or conveyance 

16 capacity of Tome Brook. 

17 The Project will utilize two extended detention basins to limit post- 

18 development peak discharges levels at or below existing discharge rates for the 2-, 10- 

19 and 100-year storm events. The basins were designed to attenuate site runoff through 

20 the utilization of a multi-stage outlet structure consisting of a small low level orifice, a 

21 larger mid-level orifice, a rectangular weir above and an overflow spillway on top. 
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1 The location of the two basins are shown on Drawing C-2, Site Plan, in Appendix A. 

2 Drawing C-8, Detention Basin Details, in Appendix A provides details of the outlet 

3 structure box for each basin. 

4 Work within the 100-year floodplain is limited to construction of the Access 

5 Roadway (alternative access route only) and underground Electric Interconnect. 

6 Given the Interconnect will be underground no adverse impact to the flood flow 

7 capacity of the brook will result. If the Alternative Electrical Interconnect is approved 

8 by the Siting Board, there will be no impacts at all because, as discussed in Addendum 

9 No. 2, this option takes advantage of existing over ground infrastructure passing 

10 directly adjacent to the Project Site. No trenching is required for the Alternative 

11 Electric Interconnect. -. 

12 Q.        How does the AppUcant intend to minimize water quality impacts due to the Project? 

13 A.       The Project will employ a number of temporary and permanent Best Management 

14 Practices ("BMPs") to protect the existing wetland and water resource areas of the 

15 State of New York. The "Stormwater Management Guidelines for New Development, 

16 Division of Water Technical and Operations Guidance Series ("TOGS") (5.1.8) 

17 published by the New York State Department of Environment was used as the 

18 foundation for developing the drainage design and selecting both permanent non- 

19 structural and structural BMPs. The New York Guidelines for Urban Erosion and 

20 Sediment Control, published by the State of New York Urban Soil Erosion Control 

21 Committee dated, April 1997 was used for developing a Erosion and Sedimentation 
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1 Control Plan to minimise construction related water quality impacts. The Project's 

2 Stormwater Management Plan ("SMP") includes non-structural approaches for source 

3 controls and pollution prevention, as well as structural measures for impact 

4 minimization and mitigation. The SMP employs appropriate water quality and 

5 quantity controls to protect surface and groundwater resources as well as adjacent 

6 properties due to increased impervious areas on the site. A final Erosion and 

7 Sedimentation Control Plan will be submitted as a compliance filing. 

8 Q.        Please describe the intent of the drainage system. 

9 A.        The intent of the proposed drainage system is to collect runoff from building roofs and 

pavement areas with a system of catch basins with deep sumps and hoods. Runoff 

will be conveyed from the catchbasins through a closed conduit drainage system to 

12 one oftwo extended detention basins. The extended detention basins will be equipped 

13 with sediment forebays, sumps, and water quality pools to enhance the basins 

14 pollutant removal capabilities. Additionally, the outlets to the sediment forebays will 

15 be equipped with containment valves which will enable the Project to contain within 

16 the basin any potentially hazardous spills, thereby preventing release to downstream 

1 "7 receiving waters. Detention Basin No. 1 will discharge to a grass-lined channel via a 

18 pipe under the Site Access Road. The grass-line channel will convey flows from the 

19 pipe outfall to Tome Brook. Detention Basin No. 2 will discharge via a pipe to 

20 Wetland "J". 
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1 Q,        Please describe the temporary BMPs to implement sedimentation and erosion controls 

2 during Project construction 

3 A.       The Erosion and Sedimentation Control Plan developed for the Project denotes the 

4 locations and methods which will be employed to minimize construction related water 

5 quality impacts. The plan outlines the permanent and temporary measures that will be 

6 implemented to minimize impacts from erosion and sedimentation to adjacent wetland 

7 . resource areas and adjacent undisturbed land areas. Appendix 1-4, Construction 

8 Sequence and Methodology, provides additional information regarding efforts that 

9 will be employed to further minimize construction related impacts. The New York 

10 Guidelines for Urban Erosion and Sediment Control, April 1997 was used as a guide 

11 for developing the plan. Specific details depicting materials and installation methods 

12 for the various devices prepared at the Site will be provided as a compliance filing. 

13 All erosion control measures will be inspected and maintained by the Contractor 

14 during construction operations. Temporary erosion controls will be removed from the 

15 site after permanent site stabilization is achieved. 

16 Q.        What permanent BMPs are proposed for the Proj ect? 

17 A.        As detailed in Section 8.2.4.2 of the Application, permanent BMPs will consist of (1) 

I g a Spill Prevention, Control and Countermeasure Plan and Stormwater Pollution 

19 Prevention Plan ("SPCC/SWPP Plan"), (2) hooded catch basins with sumps, (3) 

20 extended detention basins, culvert outlet protection, a grassed swale, and wooded 

21 buffers. 
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1 Q.       Please describe the SPCC/SWPP Plan proposed for the Project. 

2 A.        A preliminary SPCC/SWPP plan has been developed for the proposed Energy 

3 Facility Site. The Plan identifies potential sources of pollutants in discharges from 

4 the Energy Facility Site and outlines BMPs to minimize pollutants from entering the 

5 waters of the State of New York. The Plan is intended to guide future compliance 

6 with the terms and conditions outlined in the EPA Multi-Sector General Permit for 

7 Steam Electric Power Generating Facilities Sector, and the requirements of the 

8 SPCC Regulations. This plan incorporates the requirements of the regulations 

9 outlined in 40 CFR 122 (National Pollutant Discharge Elimination System 

10 ("NPDES")) and 40 CFR 112 (Oil Pollution Prevention). A formal and approved 

11 plan for operation of the Energy Facility is required for as-built conditions and must 

12 be approved prior to delivery of potentially hazardous compounds or oils to the site. 

13 The plan presented here will form the basis of these two plans which will be 

14 incorporated into a compliance filing. The preliminary SPCC/SWPP plan is 

15 provided in Appendix 1-1. 

16 Q.        Please describe the hooded catch basins with sump systems. 

17 A.        Stormwater from paved surfaces will be collected in deep sump catch basins with 

1 g hooded outlets. Catch basin sump systems are effective pollution control devices for 

19 removal of large particulate and adsorbed pollutants. Catch basins with sumps and 

20 hooded outlets are designed to trap sediment particles and floating contaminants, 
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1 which are the largest constituents of the pollutant load in urban runoff. Regular 

2 maintenance and cleaning of catch basins will be performed to assure adequate 

3 performance of these structures. 

4 Q.        Please describe the extended detention basins incorporated into the Project design as a 

5 BMP. 

6 A.       The Stonnwater Management Guidelines for New Development requires control of 

7 the first flush (first '/z-inch of runoff) to mitigate the impacts to water quality from 

8 runoff associated with land clearing, grading and construction activities. The 

9 Guidelines summarize in descending order of preference the storm water management 

10 practices that should be used to control the first flush. These practices are: (1) 

11 infiltration, (2) retention, and (3) extended detention. 

12 Extended Detention Basins were selected as the preferred method for 

13 controlling the first one-half inch of runoff from building roofs, pavement surfaces and 

14 portion of the Site enclosed by the Perimeter Road. Infiltration and retention 

15 techniques were evaluated and determined to be impractical due to site limitations 

16 and/or secondary adverse impacts to the surrounding environment. Infiltration 

17 practices in the form of subsurface disposal systems and surface infiltration basins 

18 were considered for control of the first-flush. Physical constraints such as high 

19 groundwater elevations, shallow bedrock through the southerly portion of the Site and 

20 steep slopes prevent the proper siting of infiltration facilities at the Energy Facility. A 

21 further concern with the use of infiltration was the potential introduction of pollutants 
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1 through spills to the groundwater without providing pretreatment. Retention 

2 techniques although feasible, were discounted since these devices could have adverse 

3 thermal impacts on Tome and Candle Brooks, both identified as having characteristics 

4 of a cold water fishery. 

5 An extended detention basin is a conventional basin, which has been designed 

6 to temporarily store collected runoff in a holding area prior to release into a waterway. 

7 Settling is the primary pollutant removal mechanism associated with extended 

8 detention. As such, the degree of removal is dependent on whether a given pollutant is 

9 in particulate or soluble form. Removal is likely to be high if a pollutant is a 

10 particulate, where as limited removal can be expected for soluble pollutants. Removal 

11 of soluble pollutants can be enhanced in the lower stage of the basin by providing a 

12 sump or permanent pool. The concentration of soluble pollutants is reduced through 

13 the biological activity ofvegetation within the sump or permanent pool. The 

14 sump/permanent pool also provides an added value in that it protects sediment 

15 deposits from resuspension during large storm events. 

16 Two extended detention basins will be employed to mitigate water quality 

17 impacts from the proposed project and to mitigate stormwater quantity impacts. The 

18 detention basins will collect and treat the runoff from roofs and pavement surfaces as 

19 well as the entire portion of the site enclosed by the Perimeter Road. The resulting 

20 drainage area being treated by the basins is approximately 26.7 acres (75 % of the 34.9 

21 acres of alteration). The remaining portions of the site not treated by the extended 
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1 detention basins is limited to the riprap embankment slopes for the Site Access Road 

2 and Perimeter Road. Runoff from the embankment slopes, which are not expected to 

3 contribute significantly to pollutant loads from the Site will be treated with the 

4 adjacent wooded buffers (see below). 

5 A 10-foot wide access path has been provided along one side of the detention 

6 basin berm to facilitate access for maintenance of the outflow control structures, 

7 containment valves and removal of accumulated sediment. The basins will be 

8 accessed from the Site Access Road at point between both basins. The sideslopes of 

9 the basins leading to the access path as wells as the flow control structures is 4:1 to 

10 allow construction equipment un-inhibited access. 

11 Runoff entering the basins will be pretreated in sediment forebays which have 

12 been integrated into the extended detention basins. The forebays will reduce discharge 

13 velocities entering the basin allowing settling of particulants. The forebay is separated 

14 by a low berm with riprap sideslope protection. The forebays are sized to hold the 14- 

15 inch ofrunofffrom the basins tributary drainage area. An S-inch diameter pipe 

16 installed through the berm will allow runoff to exit the forebay. Runoff in excess of 

17 '/z-inch will pass over the riprap berm to the extended detention basin. The invert of 

18 the outlet pipe will be above the bottom of the forebay to create a sump/permanent 

19 pool to trap soluble pollutants as well as potential spills. The 8-inch outlet pipe will be 

20 equipped with a valve to seal off the sediment forebay thereby preventing any 
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! contammant from passing downstream to Tome or Candle Brook, in the event of a 

2 spill at the Energy Facility. 

3 Q.        please describe the culvert outlet protection proposed for the Project. 

Culvert outlet protection will be provided downstream of all drainage outfalls and will 

consist of nprap armorment. The riprap will protect the areas around the outlets of the 

pipe or culvert and downstream receiving channel from erosion. Additionally, all 

outlet pipes from the extended detention basins will have a flared-end section to 

8 further reduce erosion potential. 

9 Q.       Please describe the grassed waterway that will be associated with Drainage Basin No. 

10 I- 

A Grassed waterway will be constructed to convey runoff from the outfall pipe of 

Detention Basin #1 to Tome Brook. The waterway will be planted with an erosion 

control mixture of native grasses, forbs and wildflowers designed to colonize moist, 

recently disturbed sites that are subjected to flowing water with moderate velocities. 

The banks of the swale will be planted with native shrubs capable of withstanding 

moderate water flow velocities to stabihze the banks and provide shade to the swale 

channel. The cross-section of the swale will be trapezoidal with a four-foot bottom 

width and 4:1 side slopes to prevent erosion as runoff enters the swale. The maximum 

slope in the swales is 2.0% thereby limiting velocities to less than 2.5 feet per second 

20 for 10-year design flows from Detention Basin No. 1. 

21 Q.        Please describe the wooded buffers to be used as a BMP. 
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1 A.        Runoff from the embankment sideslopes adjacent to the Site Access Road and 

2 Perimeter Road will discharge to un-disturbed wooded buffers at the toe of slope. 

3 Wooded buffers provide filtration of stormwater, slow velocity of runoff, prevent 

erosion, control dust and provide shade. 

Has the Applicant developed a preliminary BMP Operation and Maintenance Plan 

("O&P Plan"). 

Yes. The preliminary O&M Plan is described in Section 8.2.5 of the Application, and 

sets forth maintenance and monitoring of BMPs and BMP maintenance 

responsibilities. 

In your opinion will the project result in any significant adverse impacts relating to 

wastewater. 

No. 

13 Q.       Please describe existing conditions in the Project Area as they relate to wastewater. 

14 A.       The Project is located adjacent to the Co-Composting Facility. Currently there is an 8- 

15 inch PVC sewer main located within the Rockland County Facilities access road 

16 approximately 750 feet from the Project Access Road with the Rockland County 

17 Facilities access road. The MRP and the Co-Composting Facility have separate septic 

18 tanks located adjacent to their buildings to contain the solids prior to the discharging 

19 of the liquid effluent to the 8- inch PVC main. The 8-inch sewer main continues 

20 across the Co-Composting Facility and intersects Tome Valley Road at station 96 + 23 

21 discharging into a drop manhole. 
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1 The 8-inch PVC sanitary sewer line continues along Tome Valley Road 

2 through 14 manholes to station 59 +20. The minimum slope of the 8-inch pipe is 0.5% 

3 and the capacity of the 8-inch sanitary sewer pipe is 652,782 gallons per day. At 

4 station 59+20 an 8-mch ductile iron pipe discharges the wastewater into a 20'6" by 

5 10'O" pump pit with three pumps. A 240,000 gallon steel, round, holding tank is 

6 connected to the pump pit for emergency overflow. 

7 The three pumps force the wastewater through a one-mile length of 6-inch 

8 force main from the pump pit to an 8-inch force main which discharges into an 8-mch 

9 PVC gravity sewer main owned by the Town of Ramapo. The 8-mch gravity pipe 

10 discharges into the Lake Street Pump Station owned by the Rockland County Sewer 

11 District No. 1. 

12 Conversations with the Rockland County Solid Waste Management Authority 

13 indicate that there are no anticipated concerns with the Project connecting to the 8- 

14 inch sewer main at the Co-Composting facility and discharging at the Lake Street 

15 Pump Station. On October 22, 1998 the Rockland County Solid Waste Management 

16 Authority passed resolution No. 68 which gave the Project conceptual approval to use 

17 the authorities sewer line, (Appendix I): The Resolution states in part, "Whereas, the 

I g Executive Director has investigated and determined that there is excess capacity in 

19 Said sewer lines and that the Authority's interest would not be diminished if National 

20 were granted the right to use said sewer line." 

21 Q.        What does the Applicant propose to do with wastewater generated at the Site? 

20 

TV09058 



CASE:98-F-1968 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

BERNARDO/MARCHMONT/HEINS 
Revised July 31,2001 

(Margin lines how last set of revisions) 
A.        As indicated in Table 8.2.1 to Addendum No. 2, the average process wastewater 

produced at the Energy Facility during normal baseload operation is approximately 

17,300 gal/day. The maximum wastewater produced is 57,200 gal/day when the plant 

operates for 18 hours a day, 6 days a week..   Ramapo Energy initially proposeds to 

discharge all wastewater generated by the Project to the Municipal Sewer System. 

However, it now appears unlikely that the Project will be able to secure the approvals 

necessary to hook up to the Municipal Sewer system. As a result, the Applicant 

explored different alternatives to deal with wastewater, which are described in 

Addendum No. 2: 

• Since the wastewater amount is so small, it is feasible to have the wastewater 

trucked away for off-site disposal at a licensed facility. This option would require 

approximately 5 truck trips per day during normal operation, based on the revised 

wastewater totals for the Project provided with Errata No. 5, and Table 8.2.1 

provided to supplement Addendum No. 2.. 

• The wastewater could be routed to the Rockland County Solid Waste Management 

Authority's (RCSWMA) facilities to meet the process (non-potable) water needs 

of the RCSWMA's Co-Composting and Materials Recycling Facilities.   This 

option gives the RCSWMA the opportunity to lessen its withdrawals of potable 

water from UWNY. Thereby, the RCSWMA would benefit financially because 

Ramapo Energy would supply its process wastewater to the RCSWMA free of 

charge and the Project's water use would be indirectly mitigated because the 
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1 RCSWMA's withdrawal of potable water from the UWNY system would be 

2 reduced. 

3 •    Ramapo Energy could install a Zero Liquid Discharge system (ZLD) into the 

4 plant. Mostapproachesto this design convert most of the wastewater into a clean 

5 water stream for on-site reuse.   Some systems reduce the remaining amount into a 

6 non-hazardous solid, suitable for disposal in a landfill. Others rely on additional 

7 demineralization, the regeneration of which will be accomplished off-site. Either 

8 one of these options has the benefit of recovering up to 99% of the process 

9 wastewater flow as clean water and thus, would reduce the plant's consumption 

10 during normal baseload operation to an average of 21,700 gallons a day, as 

11 shown in Table 8.2.1 supplementing Addendum No. 2, which accounts for the 

12 ZLD system. This is 55% of the average water consumption presented in the 

13 revised water balance diagram provided with Errata No. 5. In addition, this option 

14 eliminates the out-of-basin transfer issue related to process wastewater flow and 

15 completely eliminates the need for a connection to the sewer.   Sanitary wastes 

16 would be collected on-site in a holding tank of approximately 5000 gallons in size 

17 and removed on a regular basis by a licensed contractor for disposal. Removal of 

18 sanitary wastes would require approximately 1 truck trip per day based on the 

19 sanitary wastewater amounts provided with Errata No. 5. It is anticipated that 

20 sanitary wastes could eventually be directed to the expanded Rockland County 

21 Sewer District #1 system when infrastructure becomes available. 
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1 The latter two alternatives are preferred because there would be no out-of-basin 

2 transfer of process wastewater. However, because the RCSWMA has not approved 

3 the diversion of wastewater to its facilities, the Applicant will install a ZLD system. 

4 Q.       Please describe the ZLD System. 

5 A.       Ionics RCC has prepared an engineering report which provides the details of the ZLD 

6 system that will be utihzed for the project. The system will be designed to process an 

7 average flow of 50,000 gallons per day of wastewater or 37 gallons per minute. The 

8 wastewater stream is directed to an Evaporator Feed Tank where the pH is adjusted 

9 using sulfuric acid. The acidified feed is preheated in an Evaporator Heat Exchanger 

10 and directed to a Deaerator to remove any non-condensable gases (i.e., air) from the 

11 feed water. The deaerated feed is then sent to an Evaporator Sump. The brine slurry 

12 contained in the Evaporator Sump is evaporated using a mechanical vapor compressor 

13 as the energy source, producing a pure water vapor stream. The water vapor 

14 condenses on the shell side of an Evaporator Condenser, producing a high quality 

15 distillate stream for re-use in the power plant. A small blowdown stream is withdrawn 

16 from the Evaporator Sump to control the solids concentration in the Evaporator. This 

17 blowdown stream is solidified using a small spray drying device. A more detailed 

18 description of this process is presented diagrammatically in the Process Flow 

19 Schematic and General Arrangement Drawing contained as appendices to the 

20 engineering report. 

21 
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1 Q.        Why will the system be designed to handle an average of 50,000 gpd? 

2 A.        The average daily HRSG blowdown (process wastewater) load during normal 

3 operation is 17,299 gallons (see Table 8.2.1). However, the peak daily blowdown load 

4 is 57,200 gallons and occurs when the project is operating under a daily stop/start 

5 regimen.   To these amounts an allowance of 1000 gallons per day for washdown has 

6 been added. With a 10% contingency, the total process wastewater flows become 

7 20,100 gallons and 64,000 gallons respectively. Thus, the ZLD system needs to be 

8 capable of handling the normal steady flow of 20,100 gpd, and accommodate the peak 

9 flow of 57,000 gpd. By selecting a system of 50,000 gpd, the system can readily 

10 accommodate the smaller constant flow. When the flow exceeds 50,000 gpd, the 

11 "overflow" will be routed to a small isolated segment of one of the storage tanks to 

12 store the overage until it can be processed through the ZLD. The isolated segment 

13 will have a capacity of 272,000 gallons, which will allow the plant to operate in this 

14 mode for about two months. 

15 Q.        Is the ZLD system feasible for this type of facility? 

16 A.        Absolutely. The process wastewater that needs to be treated is relatively clean to 

17 begin with. The characteristics of the HRSG blowdown, the major component of the 

1 g process wastewater that will be treated, is detailed in the RCC Ionics report. One of 

19 the attachments to the RCC report, entitled "Zero Liquid Discharge Industrial Plants", 

20 provides a list of the different applications of the ZLD system over the years. Many of 

21 the facilities where it has been used are power plants. These systems have been 
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1 designed to handle wastewater flows ranging from a few gallons per minute to 

2 thousands of gallons per minute. The text of the report also provides some additional 

3 background information regarding the use of the -ZLD system at two facilities that are 

4 comparable to this facility. 

5 Q.        Is the ZLD system proven and reliable? 

6 A.       Yes it is. As the RCC Report indicates ZLD systems are not new. Some applications 

7 of the ZLD.system at power plants date back to the 1970s, and involved significantly 

8 greater volumes of wastewater than will be produced at this facility; Over the years 

9 the system design has become more refined such that today's systems can treat and 

10 recover approximately 99% of the wastewater for reuse. The remaining one percent, 

11 which for this proj ect during normal baseload operation will be approximately 0.3 

12 gallons per minute, is lost through the steam vent for the system. 

13 Q.        Are there any solid wastes produced by the ZLD System. 

14 A.       Yes. A dry solid waste is produced by the Spray Dryer component of the system. The 

15 chemical composition of the solid waste is: 

15 Total Solids production - <10 lb/day during nomal baseload operation and 

^ y <20 lbs/day during peak operation 

1 g Chloride - 34.5% Fluoride - 0.04% 

19 Calcium - 8.2% Nitrate - 3% 

20 Magnesium - 4.2% Phosphate - 1% 

21 Sodium-29.5% Zinc-0.04% 
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I Suifate - 19.5% TOTAL -100% 

? The solids produced by the Spray Dryer are a mixture of sodium chloride, 

3 sodium suifate, calcium suifate, magnesium suifate, and a few minor trace compounds 

4 in the percentages presented above. The solids are non-hazardous and could be 

5 collected in a roll-off box, which could be hauled to a landfill periodically. Since, 

6 based on the chemistry and assumptions provided by Ramapo Energy, there is only 

7 about 10 lb/day of solid waste production during normal operation,, the disposal of 

8 the waste product could be scheduled once a month. 

9   

10      Q.        What will happen to sanitary wastewater? 

II A.       Initially a holding tank will be used to accumulate sanitary waste, and then have it 

12 trucked away. Table 8.2.1 provides a very conservative assumption that 5,300 gallons 

13 of sanitary wastewater will be produced each day. Approximately one truck per day 

14 will be needed to haul the wastewater away. Eventually, the Project will send its 

15 sanitary wastewater to the Rockland County Sewer District No. 1 sewer system. The 

16 County of Rockland has recently approved an expansion of the District's service area 

17 to include an area in which the Project site is located. According to the County's 

18 discovery responses to the Applicant the estimated completion date for the expansion 

19 project is 2010. However, a plan included with the County's discovery responses, 

20 entitled Western Ramapo Sewer District Expansion: Sewer Location Map (Sheet 1 of 

2i 2), dated July 11,1997, indicates that "initial construction" of a sewer main will take 
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1 place along the Route 59/Route 17 corridor, running generally from the Village of 

2 Hillbum to the Village of Sloatsburg. The Applicant is following up with the County 

3 to determine the estimated completion date for the "initial construction." The 

4 Project's sanitary wastewater may be able to be directed to the District's sewer system 

5 shortly after the "initial construction" is complete. If necessary, the Applicant will 

6 install and fund a connecting line from the Project along Tome Valley Road to the 

7 "initial construction" when it is in service, and in fact may install a dry pipe in 

8 anticipation of this hook-up at least as far as the waste supply hook-up point. 

9 Q.      If the sanitary waste is directed to the District's sewer expansion facilities, will it be 

10 transferred out-of-basin? 

11 A.        Based on the information available to date, the answer is no. The initial proposal for 

12 the sewer expansion was to send the wastewater from the expansion service area out- 

13 of-basin from the Ramapo River Basin to the Hudson River basin.   Subsequently, the 

14 Board of the Sewer Commissioners for the District passed a resolution (No 99-14) on 

15 May 27, 1999 approved the SEQRA findings statement for the sewer expansion, 

16 which requires that an in-basin treatment facility be utilized to serve the sewer 

17 expansion wastewater. On March 6, 2001, the County Board of Legislatures passed a 

18 resolution (No. 101 of 2001) approving funding for the sewer expansion. Recent 

19 public hearings have been held regarding the location of the in-basin treatment facility. 

20 All alternative locations for the treatment facility are believed to be relatively close to 

21 the Energy Facility Site. The Applicant has requested additional information from the 
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1 County regarding the alternative sites, however, based on the information available to 

2 date, if the Energy Facility eventually directs its sanitary wastewater to the District's 

3 sewer system, it will be treated and discharged in-basin. 

4 Q.        Please describe the impacts and mitigation associated with wastewater generated by 

5 the Project. 

6 A.       The ZLD system will eliminate process wastewater discharge and reduce water 

7 supply needs. If-sanitary waste is eventually discharged to the District's sewer system 

8 it will be treated and discharged in basin. Trucking process wastewater away and 

9 diverting process wastewater to the RCSWMA Co-Composting facility were 

10 considered but for the reasons stated above not preferred. 

11 The alternative design of discharging the sanitary wastewater into a subsurface 

12 disposal system on-site was evaluated. Because ofthe significant amount of ledge and 

13 steep slopes on the property, this alternative was considered impractical. 

14 A wastewater SPDES permit is not required for the Project. There will not be 

15 any discharge of process effluent to the Ramapo River, Tome Brook, or Candle 

16 Brook. Because there will be no discharge of Project wastewater or treated 

17 wastewater to these surface water bodies, wetland resources areas or the ground, 

18 existing surface water quality and groundwater quality will not be effected by 

19 construction and operation of the Proj ect. 

20 Water vapor will be vented to the atmosphere through the stacks. 

21 
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1 Q.        What impact would there be on water consumption at the plant if the RCS WMA 

2 accepted wastewater flow from the Project for non-potable uses at its Facilities? 

3 A.        As part of the design of the Project we are prepared to install a valved connection that 

4 would allow us to connect to the RCS WMA at a later date and supply wastewater 

5 from the plant, should the RCSWMA decide to pursue our offer. Any wastewater 

6 supplied to RCSWMA would effectively reduce our capability of recovering the 

7 wastewater stream for reuse on site by the amount supplied to the RCSWMA. 

8 Therefore, it would have to be made up by additional withdrawals from UWNY. For 

9 instance, if the RCSWMA could use all of the wastewater stream, then our annual 

10 consumption would revert to the 23 million gallons. However, by supplying the 

11 RCSWMA with this wastewater stream, we would be displacing an equivalent amount 

12 of the RCS WMA's withdrawals from UWNY, with a zero sum result. 

13 Q.        Please describe the proposed conditions in the Project as they relate to solid waste. 

14 A.        The solid waste that will be generated during Project construction and operation are 

15 described in Section 8.4.1 of the Application. Construction wastes include stumps and 

16 grubbings, and additional construction wastes such as steel, copper, aluminum, wood 

17 transport boxes, PVC cable and piping, and incidental plastics and paper. Operation 

18 wastes include waste oils, flushing materials solvents, empty drums, spent catalyst and 

19 miscellaneous rubbish. 

20 Q.        What about the waste products produced by the ZLD system? 
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1 A.       As indicated above, extremely small quantities of non-hazardous solid wastes will be 

2 produced by the ZLD system. These wastes are classified as non-hazardous and can 

3 be readily disposed at a solid waste landfill. 

4 Q.        What are the anticipated impacts and mitigation proposed relating to solid wastes 

5 generated during Project construction and operation. 

6 A.       The Applicant will implement a program to minimize solid waste and encourage 

7 recycling. Programs tailored towards solid waste minimization during construction 

8 will include such elements as: 

9 •   Directing clearing and grubbing wastes to local composting facilities, where 

10 available 

11 •   Segregating waste materials into stockpiles of metal and scrap wood made 

12 available for salvage on a regular basis 

13 •   Utilizing excess excavation materials in the final grading plan and wetland 

14 mitigation effort to eliminate disposal, thus creating a balanced cut and fill for the 

15 Project 

16 •   Minimizing spill impacts when transferring fluids or refueling vehicles through the 

17 use of procedures and containment structures 

18 •   Including reuse and recycling capabilities in the evaluation criteria for selecting 

19 and purchasing of construction materials and aids 
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1 Recycling will be encouraged and supponed through placement of appropriate 

2 containers, labeled for the wastes designated for recycling, in and around the 

3 construction offices, warehouses, lunch rooms, and other areas of the Project to 

4 facilitate the recycling program. 

5 Q.        Please describe the permit requirements and applicable compliance standards relating 

6 to wastewater and solid waste generated by Project construction and operation. 

7 A.       These issues are discussed in Section 8.5 of the Application, as superseeded and 

8 supplemented by the Addendum No. 2.    The ZLD system will not require any 

9 additional approvals. When available infrastructure is available, the Applicant will 

10 seek approval to hook-up to the District's sewer expansion to discharge sanitary 

11 waste. 

12 With respect to solid waste, the Applicant has made adequate provision for 

13 disposing of wastes at appropriately licensed and approved disposal facilities that 

14 have the capacity to handle Project wastes.   Spectraserv, out of South Keamy, New 

15 Jersey, has expressed its willingness and interest in providing the Project with the 

16 services necessary to transport, process and dispose both the sanitary waste and the 

17 solid waste expected to be generated by the facility.  Solid waste will be managed in 

18 accordance with local, state, and federal regulations, policies, and guidelines; 

19 including, 6 NYCRR Part 360, Section 2-21 of the Ramapo Code (Local Law 1-1985 

20 as amended), Section 2-23 of the Ramapo Code (Local Laws 1-1965 and 9-1983 as 
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1 amended.   The development will therefore have no adverse affects to the Project site 

2 or region related to the disposal of solid waste. 

3 With respect to hazardous waste, the facility will be designed and operated to 

4 comply with the Federal Resource Conservation and Recovery Act (RCRA) and all 

5 applicable hazardous waste regulations in 6 NYCRR Parts 370 - 376 and 40 CFR 

6 260 - 279. 

7 Q.       Are stonnwater permitting requirements addressed in the Application? 

8 A.       Yes. Section 8.5.4 of the Application addresses stonnwater permitting 

9 requirements. The project will be covered under NYSDEC SPDES general 

10 permiting requirements for stonnwater during construction and operation. A 

11 preliminary Stonnwater Pollution Prevention Plan, an essential component of 

12 stonnwater permitting requirements is included in the Application as Appendix 1-1. 

13 Q.        In your opinion, will Project construction or operation result in any significant adverse 

14 impacts relating to soUd waste? 

15 A.       No. There will be no significant impacts with the mitigation measures in place. 

16 During Project construction and pre-operational cleaning, some solvents and flushing 

17 materials will be used. These materials will be provided by the construction 

18 contractor, and will be handled and disposed of in accordance with all applicable rules 

19 and regulations. This will be enforced by the Contract Documents which will specify 

20 the contractor's obligation to maintain the site free from debris and litter, and to 
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1 dispose of all wastes via a licensed waste hauler in accordance with all applicable 

2 local, state, county, and federal laws. 

3 Office and other facility wastes generated during Project operations will be 

4 recycled. A private contractor will dispose of non-recyclable materials. Normal 

5 Project maintenance will generate small quantities of solid waste on a periodic basis. 

6 Depleted SCR catalysts will be sent to the manufacturer or licensed recycler for 

7 recovery or disposal. 

8 All of the construction wastes, stumps, grubbings and recyclable materials will 

9 be disposed of by a licensed contractor. Wastes from routine operation of the Project 

10 will be disposed of at a licensed facility. Special wastes, including waste oils, empty 

11 drums or solvents, will be transported and disposed of at a licensed disposal facility. 

12 Q.       Does this conclude your testimony at this time? 

13 A.       Yes. 

14 

15 

16 
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•Case No.   98-F-1968 
Ramapo  Energy  Project 

NEW  JERSEY  DEPARTMENT  OF ENVIRONMENTAL  PROTECTION 
DOCUMENT  REQUEST 

Request No.   NJDEP-6 
Requested By:   Roger  S.   Haase,   Deputy Attorney General,   NJDEP 
Requested Of:   Ramapo  Energy,   L.P.    ("RELP") 
Date of Request:   August  8,   2001   (e-mail  and overnight mail) 
Reply Date:   August  20,   2001 
Subject:   Water Supply 

1. Provide  the protocols  on how and when  RELP  intends  to  refill  the  nine 

million gallon capacity storage tanks before and after a declared 

drought  event. 

Response: 

No specific protocols regarding Ramapo Energy's refilling of the Facility's water storage 

tanks have been established. Ramapo Energy has made a commitment that the Facility 

will not take any water from UWNY during a Stage II drought alert issued by Rockland 

County. To clarify, this commitment includes any drought alert level greater than a Stage 

II. Ramapo Energy is willing to have this commitment as a condition in the Certificate. 

Otherwise, Ramapo Energy will follow any applicable requirements that UWNY might 

have regarding refilling the water storage tanks. 

Provide all plans and specifications for the construction and operation 

of the proposed facility including any materials which may provide 

information responding to the following questions:  Is this an air 

cooled power plant?  If not, what type of plant will it be?  Will the 

combustion engines and turbines use water,or other fluid to transfer 

heat? What, if any, fluids will be used to generate electricity?  How 
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will this occur? How will the combustion energy be converted to 

electricity?  In addition, please provide the plans and specifications 

for the individual combustion units and the heat transfer units and the 

engineering analysis of the energy and heat transfer (water, air) 

balance for peak and ordinary electric generating demand levels. 

Response: 

All of the relevant information is contained in the Application materials. As detailed in 

Section 2.4.6 of the Application, the facility will be air cooled. Furthermore, a sketch of 

the proposed air-condenser is provided. The combustion/generation process is detailed in 

Section 2 of the Application. The following additional information is provided with this 

response: 

1. Description of the combustion turbine 

2. Description of the Heat Recovery Steam Generator (HRSG). 

3. Two heat balances for one of the four modules, which make up the proposed 

plant. One heat balance is for normal base load operation and the other is for 

peak load operation. 

This information is representative of the equipment and performance data relating 

to the proposed plant. It will be finalized during contract negotiations with 

Alstom. 

An up-to-date water balance table was submitted with Supplement 2 to Addendum No. 

2, Table 8.2.1. 

With reference to the primary fluids, there are four used in the process to generate 

electricity, natural gas, air, exhaust gas and water: 

1.  Natural Gas will be used as the only fuel for the gas turbines. 
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2. Air will be drawn into the compressor section of the gas turbine and 

discharged under pressure into and around the combustion chamber to support 

combustion of the natural gas fuel and provide cooling. 

3. Exhaust gas, the product of combustion, is routed through the gas turbine's 

turbine section where its mass flow is converted into shaft power used to drive 

the electric generator. 

4. DemineralizedwateLis routed to the tube side of the HRSG where the hot 

gases exiting the ga^ turbine provide the heat to convert the water to steam. 

The steam is then routed to a steam turbine where its useful enthalpy is 

converted into additional shaft power to drive the electric generator. 

3.    Please provide copies of all documents, including, but not limited to, 

correspondence, studies and plans and specifications which may provide 

information necessary for a water balance which traces water as it 

enters the plant, is used in the plant's various processes and 

operations, and exits the plant.  Such a water balance would account 

for all water provided by UWNY and show: a) where and to which 

equipment water will be provided, b) how much water will be used by 

which equipment, c) how much water will be consumed or "lost" by which 

equipment, and d) how much water will be converted to industrial or 

sanitary wastewater and the fate of the wastewater.  This water balance 

would show the above for both average and peak water use periods. 

Response: 

Please refer to the water balance diagram, Table 8.2.1, submitted with Supplement 2 to 

Addendum No. 2. This water balance diagram shows the expected usage of the plant 

with the Zero Liquid Discharge (ZLD) system installed. Cooling of some of the auxiliary 

equipment will be provided through a closed loop cooling water system. In this system 
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4fc demineralized water is pumped through the various equipment to remove the unwanted 

heat and then routed to an air/water heat exchanger to release the excess heat to the 

atmosphere. Other than the original fill of the closed loop cooling water system, there is 

no continual or frequent replacement of the system's water. The only piece of equipment 

that "uses" water is the HRSG. Here water is "lost" through the regular blowdown of the 

steam cycle required to ensure that the system is maintained in a clean condition. The 

amount of blowdown is noted on Table 8.2.1 as "Blowdown to ZLD". 

From Table 8.2.1 the quantity of water "converted to industrial or sanitary wastewater" is 

noted under the heading "Potable to Sewer". As noted on page 22 of the testimony of 

Bemardo/Marchmont/Heins (revised July 31,2001), the sanitary waste will be routed to a 

holding tank and removed by a licensed contractor at regular intervals. Also as noted on 

page 31 of same testimony, the contractor Spectraserv has agreed to provide services for 

the removal of the sanitary wastes. Furthermore, as noted on pages 21-22 the testimony, 

if sewer service becomes available to the project, sanitary wastes will be routed to the 

sewer. 

Table 8.2.1 provides the water balances for "both average and peak water use periods". 

These are noted on the water balance as "Base Load Operation" and Base Load Operation 

with Steam Augmentation" respectively. 

4.    On page 7 of Kevin Phillips' testimony submitted in this matter, he 

states that in a May 24, 2001 correspondence, Environmental Sciences 

Services stated that water balance estimates are based on operating 

experience with similar power plants around the world as well as the 

design concepts developed for this particular type of plant. Please 

provide the names, locations, capacities and water balances of other 
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electric generating stations using the cooling processes proposed by 

RELP. 

Response: 

The use of information gleaned form the operations of other plants is a continuing 

activity for manufacturers. This is true in this case where Alstom reviews performance 

data on a continuing basis to improve its predictions of plant performance. However, the 

direct comparison of water usage rates for the Applicant's project with other similar 

plants will be misleading. This is because there are many factors that impact water usage 

rates, which include operating regimen, makeup water quality, wastewater recycling, zero 

discharge and project size. Besides, the water balances for other projects are proprietary 

information for their respective owners. 

The projects that employ the identical combination of power generation and air-cooled 

technologies as the Ramapo Energy Project are located in the U.S. They are: 

1. 1,650 MW Midlothian I and II in Midlothian, Texas 

2. 550 MW Blackstone Project in Blackstone, Massachusetts 

3. 550 MW Bellingham Project in Bellingham, Massachusetts 

Of these projects the only one that is most similar to the Ramapo Project is our 

Blackstone plant, although this project does not have a Zero Liquid Discharge (ZLD) 

system. It has been operating for about two months and has demonstrated a water usage 

close to that projected for the Ramapo project, taking into account project size and the 

ZLD system. 
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5. Please provide copies of all documents, including, but not limited to, 

correspondence, studies and plans and specifications that review the 

potential availability of wastewater from all sources for onsite use at 

the facility. 

Response: 

Please refer to the engineering report on the Zero Liquid Discharge system, Attachment B 

(included with the August 3, 2001 submission). It identifies the wastewater streams 

available for onsite use utilizing the ZLD system. Quantities described are taken from 

the water balance table. 

6. Please provide copies of all documents and analyses that evaluate the 

potential for recovery of water from the combustion process. 

Response: 

The only documents that provide these data are those referenced in the response to 

question 5 above. 

7. The March 15, 2001 water supply contract between UWNY and RELP 

indicated that UWNY could provide up to 108 million gallons of water 

per year (MGY) and 27 million gallons of water per month (MGM). 

However, the application before the New York Board on Electrical 

Generating Siting and the Environment specifies that RELP would require 

only 23 MGY.  In the event that the most recent contract still contains 

provisions that would allow RELP to use more than 23 MGY, please 

provide an explanation why the amounts of water specified in the 

application substantially differ from that in the contract.  In 

addition please provide the most recent water supply contract between 

UWNY and RELP, including any amendments to the contract. 
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Response: 

The UWNY Amendment to Agreement predates Ramapo Energy's commitment to limit 

its annual water supply from UWNY to 23 MGY.    The Amendment to Agreement 

included in Errata No. 5 is the most recent contract. Ramapo Energy is willing to 

commit, as a condition of certification, to taking no more than 23 MGY from UWNY. 

8.    RELP indicated in its Article X application that it will provide UWNY 

with funds targeted to improve its water supply system, which may 

include improvements to stream flow augmentation.  Please provide:  a) 

a description, including the plans and specifications of each 

improvement UWNY will construct with the funds provided by RELP, b) the 

source of water for the improvement and the average and peak amounts to 

be withdrawn, c) where the water from each improvement will be 

distributed, d) where the water will be discharged (as wastewater), e) 

estimates of stream flow depletion as a result of the improvement's 

withdrawals, and f) any studies or evaluations of the impact of the 

improvements on down stream flow, water supply, habitat or recreational 

uses, or of other environmental impacts. 

Response: 

This request is identical to NJDEP-7, Item 2, which was sent to UWNY. Ramapo Energy 

would need to obtain the relevant specific information from UWNY to respond to this 

request. Given the detailed specific information requested, Ramapo Energy therefore 

directs NJDEP to UWNY's response to NJDEP-7, Item 2 as the most appropriate method 

by which to obtain this information. The information available to Ramapo Energy on this 

issue is included in the letter from UWNY to RELP dated February 8,2001, which was 
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0 included as part of the Amendment to Agreement dated April 15, 2001 submitted on June 

21,2001 

9. Please  provide  documentation that  guarantees  that  the  funds  to be 

provided to UWNY will  result  in upgrades  to UWNY's  water  system that 

will   specifically help to offset  the  impact  of  RELP's  water  use  on the 

Ramapo  River. 

Response: 

Please refer to the revised Appendix H-2 and the revised testimony of Donald Distante 

submitted with Supplement 2 to Addendum No. 2 and the letter mentioned in response to 

question 8 above.. The UWNY Master Plan also provides information regarding these 

and other projects. Otherwise, Ramapo Energy is not in possession of any additional 

documentation responsive to this request. 

10.   Please provide estimates of the proposed facility's anticipated 

operating schedule, including total number of days and consecutive days 

of expected peak power generation per year. 

Response: 

As noted in Table 8.2.1, RELP has assumed the following operating regimen: 

1. Base load operation for a full year without interruption 

2. Base load operation for 6 days a week, 18 hours a day throughout the year 

3. Base load operation for a full 6 days a week, shutting down on Sundays 

4. Base load operation for a Ml year without interruption plus 120 hours at peak 

load (steam augmentation). The peak load period is anticipated to occur for 2 

hours a day, 5 days a week over a 12-week period during the summer. 

5. Base load operation for 6 days a week, 18 hours a day throughout the year 

plus 120 hours at peak load (steam augmentation). The peak load period is 
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anticipated to occur for 2 hours a day, 5 days a week over a 12-week period 

during the summer. 

6.   Base load operation for a full 6 days a week, shutting down on Sundays plus 

120 hours at peak load (steam augmentation). The peak load period is 

anticipated to occur for 2 hours a day, 5 days a week over a 12-week period 

during the summer. 

Of the six regimen noted above number 1 provides the greatest annual water consumption 

of 16.6 million gallons a year (MGY) with the Zero Liquid Discharge system (ZLD) in 

place. This amount is less than the 23 MGY because the introduction of the ZLD 

occurred after the Amendment to Agreement had been executed. However, if the 

adjacent RSCWMA Facilities accept the Applicant's offer to supply them with 

wastewater for non-potable uses, our water consumption would revert to 23 MGY. This 

apparent increase would be offset by the savings in potable water supply to the County 

Facilities. 

11.   Please provide all analyses of the relationship between projected peak 

energy demand of the facility, including the projected duration of 

peaks and associated water use, relative to the UWNY's ability to 

supply sufficient water during peak periods. 

Response: 

The Applicant understands the phrase "peak energy demand of the facility" to refer to the 

amount of electricity used by the plant when in operation (parasitic load) which results in 

the difference between "gross" output and "net "output. The "projected duration of the 

peaks and the associated water use" is noted in the response to question 10 above. There 

is no relationship between these two concepts. However, with regard to UWNY's ability ^ 

to supply sufficient water during peak periods, it should be pointed out that such periods 

are expected to occur during the summer. If there is a drought during the summer, which 

9 

TV13184 



results in a Stage II (or greater) Drought Alert. Ramapo Energy will cease receiving 

water from UWNY.   During this period Ramapo Energy will rely on the water stored on 

site to support operations. There will be 8.25 million gallons on site available to support 

operations (i.e., 9 million gallons of storage less water reserved for fire protection 

purposes). Under normal base load operation and with the ZLD in place, this amount of 

water will allow REP to operate for more than a year.   If we assume 60 hours of peak 

operation then this amount of water would last for 190 days. 

12.        RELP has  not provided data  to  substantiate  its  estimates  of base  or 

peak water use'.     Please provide data and analyses  to demonstrate  how it 

arrived at  estimates  of water use  for the  facility. 

Response: 

The estimates of water consumption rates noted in Table 8.2.1 were provided by Alstom 

Power Generation who will have the turnkey responsibility for the project. The 

Engineering, Procurement and Construction contract between Alstom and RELP will 

cover performance guarantees including the water consumption rates noted in Table 

8.2.1.   Analyses and the development of water consumption rates are proprietary 

possessions of Alstom. 

13.        In  its Article  10  application,   RELP claims  that  surface water  is  not  an 

alternative because  none  exists  on the proposed project's  site.     Please 

provide  any documents  demonstrating  or explaining why the use  of 

surface  water  from any source   for the  facility is  not   feasible. 

Response: 

Please refer to Section 7 of the Application. It describes the surface water resources on, 

and in the immediate vicinity, of the Project Site. Section 7 of the Application states that 

no lakes, ponds, or vernal pools are located on the Site. Section 7 also discusses Tome 

10 

•nrmss 



Brook, a small perennial stream, and Candle Brook, an intermittent stream, located in the 

immediate vicinity of the Project Site. Section 7 further states that both brooks (Tome 

Brook and Candle Brook) are tributary to the Ramapo River, but neither constitutes a 

sufficient source of water for the Project. Candle Brook was eliminated as a potential 

source of water due to its intermittent nature. Tome Brook was eliminated as a potential 

source of water due to the limited drainage basin area upstream of the Project Site and it's 

ecological value as a trout habitat. 

14.        RELP  in Addendum 2 has  committed to discontinue using water   from UWNY 

during  a  Stage  II  drought  alert.     Rockland County Health  Department 

promulgated new drought  regulations  in May 2001.     Please provide  all 

documentation committing RELP to discontinue  using UWNY's  water during 

Stage   III  through V drought  declarations by Rockland County. 

Response: 

Please refer to Addendum No. 2 and Supplement 2 to Addendum No. 2.   Please also 

refer to the response to question 1 above. Ramapo Energy anticipates that its 

commitment to discontinue using UWNY's water during Stage II through Stage V would 

be memorialized as an Article X Certificate condition. 

15.       Please provide copies of all analyses addressing how the water supply 

infrastructure projects  funded partially by RELP,   which would increase 

the  availability of water  for  flow augmentation  in the Ramapo River, 

would affect the declaration of a Stage  II  drought alert by Rockland 

County. 

Response: 

Information concerning this issue should be sought from UWNY, who will implement 

the projects. Notwithstanding, Ramapo Energy believes that of the four UWNY projects 

for which it will provide funds, the one related to improving the control of releases from 
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A Polake Lake is most likely to help UWNY's water supply infrastructure in the Ramapo 

River basin. Please refer to the revised Appendix H-2 and the revised testimony of 

Donald Distante submitted with Supplement 2 to Addendum No. 2, the Amendment to 

Agreement dated March 15,2001 and UWNY's letter dated February 8, 2001 for 

additional information. Otherwise, Ramapo Energy is not in the possession of any 

additional documentation responsive to this request. 
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Introducing the unique gas turbine with 
a built-in performance record. 

Responding to a 

changing industry. 

Around the world, utilities 

and independent power 

producers are facing 

unprecedented change. 

Deregulation is leading to 

greater competition at a 

time of shifting trends in 

consumption. Tighter 

emissions legislation and 

local regulatory authorities 

make environmental 

compliance essential. 

Power generators need to 

ensure reliability of supply but 

simultaneously reduce the 

cost per kilowatt hour of 

producing electricity. The 

challenge, as always, is to 

raise efficiency. 

But is this possible? 
Recognizing the importance 

of these issues, we have 

developed a way to lower 

kilowatt hour cost without 

reducing plant availability or 

compromising emissions 

limitations. 

The solution is the compact 

GT24/GT26 sequential 

combustion gas turbines. 

Sequential combustion 

actually raises net efficiency 

to nearly 58% in combined 

cycle operation. And it d6& 

tf this with relatively low 

firing temperatures 

factors' 

stress 

reduced compared with 

conventional gas turbines 

producing similar outputs. 

Unusually low environmental 

emissions are achieved with 

our unique, dry low NOx EV 

burner technology, proven 

by more than 300,000 hours 

of operation. 

The GT24 andGTt.6 

represerft ^\irtl^&» approbth 

in heavy riA^ gasj^f^n^' :•, 
tecl(n^6gf^adSlnclude 

rfiany major cornS^!^^'.: 
.^^I^bsysteraltferthave 

llieen proven over many 

«3d in more than 

/   * • 
-i '•• 
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Consider the benefits of GT24/GT26 
sequential combustion technology. 

Competitive Kilowatt Hour 

In combined cycle applications, tteCtttit^teye as much as a 10% 

advantage in electric rate r^uc^.^W^JBrWaB^ turbine technology. 

^\owa^ 

ri.-.V* 

•:sa 
ReUabliity/Avall^yiity 

Lower tiitbifWiinlet temperature and a unif6mi<enmia 

' MiperaturS profile extend unit opei 

f* 

ill!? i.' 

lif'*5 

Ji 

r       >*•.» 

' HIjEjh Ppwer Density. ^l^Pe 
Compared to corwmjoqaKurtanes, the GT24A3T26 pi|Mde ^6 more output^ •'    *fflk 

in the same footprint.'High power density oldslgnlead^b reduced steam cycteif • w ^^^ 
joww capital ooS&;'.%! ..•.'• 

^ Low Maintenance Co$ts 

Stfltd-of-the-art materials are exposed to lower turbine inlet temperature. 

The compact annular combustor also provides a uniform hot gas temperature 

profile whlct) prevents hot spots, increasing the lifetime of the hot 
gas path turbine blading stages. 

Lower Environmental Emissions 

The GT24/GT26 superiority in emissions is a combination of basic 

thermodynamics, combustion technology and design features. Sequential 

combustion technology is the Industry's most innovative platform for low 

emission, high efficiency gas turbines. 

Long-Term Payback 

In combined cycle applications, the GT24/GT26 have as much as a 65% 

advantage in internal rate of retum over conventional turbine technology. 

*«S5P 

jtfljjjgfcc 
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• Unique performance that is 
already long proven. 

You want to drive down 

the cost of power 
generation, but how is 
this truly feasible? 
Of course there are 
options, but what is the 
best for your particular 
requirements? 

To minimize your investment, 

whether you need a complete 

plant or plant retrofit, you 

need a system that can be 

installed in the shortest time 

possible and guarantee 

minimum maintenance. 

• Itw flnt MQUMIIW 
hulrims wMi put hi 
lnBeBHHi,S«iKii>lnd. 

kilMS 
And surely, if you want to 

safeguard your investment, 

the chosen system must be 

thoroughly proven. 

Surprisingly, these are all 

reasons that make the GT24 

and GT26 worthy of serious 

consideration. Both are 

unique, offering unrivalled 

economies of performance 

and both have been 

confidently guarantee 

maximum availability. 

A Brief History 
Nobody knows sequential 

combustion turbines better 

than us. Not only did we 

invent the idea, we've been 

designing, manufacturing 

aid installing them for 

nearly 50 years. 

Our first went on stream 

in Switzerland in 1948. 

Many more followed. 

With the appearance of 

metallurgically superior 

hot-gas materials and 

advanced blade-cooling 

technology in the 1970s, 

our 

technology began to fulfil 

its outstanding potential. 

In 1978, ABB introduced the 

next generation, a single rotor 

sequential combustion gas 

turbine, which has proven 

itself with an impressive 

record of 99.2% reliability 

over the last 15 years. 

ABB is the only manufacturer- 

in the world to have chosen 

this path leading to high gas 

turbine efficiency. Over half of 

the 700 MW installed using 

the sequential combustion 

concept are still in operation 

after 30-40 years of reliable 

operation. 

Tut Tim 



• The EV bumei, lint applied in tin silo 
combutlor GT11N in 1930. has now 
loggei) over 300,001) openling hours. 

The Components 
Whether a power plant is 

used for continuous baseload 

or intermediate duty, complex 

maintenance schedules and 

unforeseen failure can take it 

off-line, diminishing its 

production capacity. 

• AB8 Rnt employed modeni 
innulir combintlon In the 166 
MWGn3E2g»tuftilin. 

To prevent any such 

occurrence, an unequalled 

standard of quality was 

adopted as the foundation on 

which ABB power systems 

are built. Look at the primary 

elements that support the 

GT24 and GT26. Every 

fundamental gas turbine 

component is the result of 

time-tested design principles, 

manufactured within the 

strictest tolerances possible. 

Robust Welded Rotor 

Adherence to this high 

standard is especially 

apparent in the rotor 

assembly employed in the 

GT24/GT26. Applied in both 

gas and steam turbines since 

1929, the single-shaft rotor 

has now proven itself over 

several decades without a 

single failure. ABB'S standard 

single-shaft rotor design is 

welded from forged discs 

and rings which allow for 

two-bearing support. 

The resultant rotor stiffness 

give a vibratidn-free operation 

recognized for 

its high reliability and 

operational surety. 

Compressor 

An evolutionary process 

over the last two decades 

with compressor design, 

exhibited by the continuous 

increase of the pressure ratio 

intheGT8.GT11andGT13 

gas turbines, provided 

the basis for the GT24 

development. In addition, 

ABB's vast experience with 

industrial compressors 

made operation at pressure 

ratios over 30 bar and 

beyond possible. 

EV Burner 

The Environmental (EV) 

burner - the result of 

research started in 1987 - 

is the latest step in ABB's 

development program. 

Rather than just concen- 

trating on ever lower NOx 

levels, ABB has chosen a 
Ir^tnl coli "tirv* thnt limitc 

pollutants andat the same 

time increase* energy 

efficiency. These 

burners were first applied 

commercially in silo 

combustor system GT11N 

gas turbines in 1990. 

In 1993, the EV burner was 

utilized in the annular 

combustor arrahgement of 

the GT13E2 gas turbine. 

To date, the units with this 

burner technology have 

accumulated over 300,000 

hours of reliable operation. 

Annular Combustion 

The annular combustor using 

EV burners was extensively 

tested before its introduction 

in the GT13E2 gas turbine in 

1993. Since that time, over 

100,000 hours of operation 

have been logged on these 

units. The annular design is 

advantageous because it 

provides a perfect, even, 

circumferential temperature 

profile, resulting in improved 

cooling, longer blade life and 



Sequential combustion - 
designed to perform. 

SEV combustor are much 

more unHorm than in 

conventional combustore. 

This effectively prevents 

temperature peaks and 

resultant NOx formation. 

The design of the SEV 

combustor provides additional 

advantages. In the SEV 

burner, where incoming hot 

gas has a considerably lower 

Oj content than normal air, 

less oxygen is available for 

NOx formation. Furthermore, 

because the SEV air is at a 

temperature considerably 

higher than conventional 

combustion air, it requires 

less healing to reach flame 

temperature. Both of these 

NOx mitigating phenomena 

are known from other 

combustion technologies, 

which employ exhaust 

gas redrculat'on. 

Given that a large amount of 

the total unit fuel is burned in 

the SEV combustor with very 

low NOx formation, the NOx 

emission values (at 15% OJ 

are lower at the SEV exit than 

at the SEV inlet. This 

phenomenon results from the 

consumption of oxygen within 

the SEV combustor with 

minimal NOx production. 

Successive design refinements to the major gas turbine components such as 

the annular combustor, EV burner, rotor assembly and compressor, help 
increase overall plant availability. Evolutionary design, based on decades of 
experience with main system components dramatically streamline and simplify 

the GT24 and GT26. 

EV burner 

Turbine 

Th8 EV burner ptwides me benefit of tow NOi conibustion without water of 
steam injection, are) cm he operated on gas. on liquid, or In dual fuel oocratton. 

The burner is shaped »e two halt-cares sUghtt/ oltset sideways to torn two 

Wet slots of constant widm running the orninnent's Ml length. 

Cartuslton ar entere the core Wttxigh these slots and fuel is injected mrnugh a 

series of lire holes in theii edges. With tlw artangemem fuel and air spiral into a 

wrtex form arid are intenswely mixed. 

Excess air Is a feature ot the EV burner design, resulting In a flame temp- 

eratixe araund SOCC lower than In a comentional diffusion burner - and an 

accompanying lower NOx level. 

Compressor 

The GT24/GT26 employ controlled diffusion alrtoll (COA) Bladlng which is 

Mividually optinired acoonSng to specific requirements and boundary layer 

condltas. TNs leaite b Nghor matB efficiency while rebining a high surge 

margin. Additlonaly. the operating range b wider when compared to other 

compressor designs. 

The sequential combustion concept results in a gas turbine 

etfubiting extremely titfi power densily. Due to the smaller blade 

dimensions ot the GT24/GT26, the machines experience tower 

mecharacal stresses, increasing Uade niolime. The live rows ol 

turbine blades are anchored in fir tree slots. Air tram compressor 

stages cods the tuibine shaft and first lurtme disc. Air-cooled iirst 

stage blades uUllrc a combination ot film and convection cooling 

tecnniques via internal cooling drcuits with cooling air drawn Itom 
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• Inside the SEV.tiephBnonieru of 
wrtloes tnated by dald okigi b 
anatogom to the im-ertandng tochntqiK 
uWml by (inMnn (kvmg Wght 
The incnparatlan ad M> dnign efcmant 
in the SEV bumef «(««ei tie tontutton 
a( a iMrty patKt tual/iir mbbn. 

The SEV combustor consists 

of 24 diflusor-bumer 

assemblies, distributed 

annularty. followBd by a single, 

annular combustion zone 

sumxjnded by bbnvection- 

coded walls. Exhaust gas 

from the high pressure turbine 

combustion works 

|   Tim hot exhaust gas exits this lint combustor. moving through the 

high pressure turbine stage before entering the SEV combustor. 

B Vortex generatort In t|ie SEV combustor euhiBCt the SEV 

J&lm& 
enters the SEV 

combustor through 

the diffusor area 

Combustion temperature 

uniformity in the SEV, like in 

the EV, is determined by the 

spatial homogeneity of the 

fuel/air mixture which is again 

accomplished by the use 

of vortices. Each SEV burner 

contains delta-shaped 

wings, formed like ramps 

and located on all four of 

the burners interior walls, 

which swirl combustion air 

into vortices. 

Fuel is then injected through 

24 air-cooled fuel nozzles, 

distrtouting it in a manner 

which forms a perfect fuel/air 

mixture prior to combustion. 

The fuel jet is sumxjnded by 

cod carrier-air which 

postpones spontaneous 

ignition until the combustion 

zone, beyond the burner area. 

There, the vortices break 

down, and like in the EV, 

combustion occurs in a 

single, stable flame ring, 

operating smoothly across its 

entire load range. 

Material temperatures in 

the combustion areas never 

exceed 900PC and neither 

the EV nor SEV combustors 

contain any moving parts. 

This mechanical simplicity, 

£ low turtine material 

temperatures 

drive the high reliability 

and availability of the 

GT24/GT26 design. 

Uncoupling emissions 

and performance 

NOx formation depends on 

the temperature, pressure 

and residence time in high 

temperature regions inside 

the combustion area.    «\ 

NOx emissions for    ^ 

theGT24/GT26       | 
o 

units are below 25 

vppm, and achieve- 

ment of single digit 

NOx levels is within 

development range for 

several reasons. 

In both the EV and SEV 

combustors. high temperature 

residenoe times are 50% 

shorter than In conventional 

combustors. In addition, 

when comparing conventional 

and reheat gas turbines, the 

Brayton cycle demonstrates 

thetmodynamically that 

conventional machines 

need a higher combustion exit 

temperature to achieve an 

equivalent specific output. 

Given the importance of the * 

relationship between NOx 

production and flame 

temperature, it is also notable 

that the temperaturo profiles 

Tv/i^i^f; 



Sequential combustion - 
its beauty is in its simplicity. 

• TlteEVctumbar Is built ItmnflodbtodouUa 
will tagnwnts wtthout IMn-walM trwofllon 
piwat. Ks deOgn ellnilnita ttn iwed fw 
medmlcal name hoUen ind craa (king tubes, 
tlanttlcantty reducing malntmnce costs 
flnugtaut DM Kts o( SM unit 

Like all the best ideas, 

sequential combustion 

is based on a simple 

and solid concept 

the reheat principle for 

gas turbines. 

One can visualize sequential 

combustion as a gas turbine 

comprising two combustor- 

turbine pairs in series, where 

the exhaust gases from 

the first turbine feed the 

combustor of the second. 

An efficient 22-stage subsonic 

cxxnpressor feeds combustion 

air into the first combustor at 

twice the normal pressure. 
There fuel is mixed with the 

high pressure air and bums in 

the first combustor - the 

annular EV combustor. The 

hot gases drive a first turbine, 
the single-stage high pressure 

turbine. 

Unlike conventional turbines, 

fuel is injected in a second 

burner set and ignites 

spontaneously in the following 

annular combustion zone - 

the SEV (Sequential EV) 

combustor, thereby 

reheating the air 

before expanding 

it further into four        x 

additional low pressure V^J 

turbine stages. 

EV combustion 

The FV combustor has an 

x\anc© 

with 30 EV burners, each 

operating over the 

whole load range. Compared 
to other combustor 

arrangements, the annular 

combustor exhibits a much 

more even temperature 

distribution of hot gas. in 

circumferential direction. 

Radial temperature uniformity 

is accomplished by pre- 

mixing virtually all Incoming 

compressor air with the fuel 

in the EV burner, and by the 

absence of film cooling in the 

convection-cooled combustor 

walls. This produces a single, 

uniform flame ring in the free 

space of the EV combustion 

zone. Beneficially the flame 

has no contact with the walls 
otthebumer. 

These design features 

distinguish the EV combustor 

significantly from other 

combustion systems. 

The prevention of damage 

to turbine Wading caused 

by temperature peaks 

or hot spots exceecfing 

maximum allowable 

material temperature 

limits, enhances the 

reliability and 

efficiency of the 

GT24/GT26 first turbine 

stage, and increases 

the lifetime of the hot 

oas mmnonflnts 

SEV combustion 

In the annular SEV 

combustor, the combustion 

process is repeated in a 

similar fashion as in the EV: 

vortex generation, fuel 

injection, premixing and 

vortex breakdown. 

How sequential c 

Q Compressed air Is ted Into the double-cone EV burner, creating 

sa homogeneous, lean fuel/air mixture. The vortex flow, Induced by the 

shape «"Jh*»per, breaks down at the EV burner exit Into the 

TW-IT-IQC 



Sequential combustion - the thermodynamics 
of cycle optimization. 

1 

Sequential combustion 

provides an alternative 

approach to optimizing 

the gas turbine cycle. 

The theimodynamic 

benefits of this 

innovative cycle are 

illustrated through 

the enthalpy-entropy 

relationship. 

The enthalpy-entropy 

diagram (Brayton cycle) 

graphicly represents 

the thermodynamic 

processes (compression, 

combustion and expansion) 

and states (temperature 

and pressure) that fuel 

and air undergo in the gas 

turbine cycle. 

Enthalpy is a measure of the 

energy density, while entropy 

reflects the efficiency of the 

compression and expansion 

processes, and heat transfer 

to the gas during the 

In all conventional 

technology machines, the 

principle is the same. The 

compressor increases the 

pressure of the inlet air from 

ambient conditions to the 

compressor discharge state. 

In the combustor. heat 

energy in the fuel is released 

into the combustion air. 

which increases its specific 

energy (enthalpy), and raises 

its temperature to peak level. 

Sequential combustion 

breaks the link between 

higher efficiency and 

higher inlet temperature. 

The hot gases expand 

through the turbine, prod- 

ucing the work to drive the 

compressor and the electric 

generator. To achieve more 

work, turbine inlet temp- 
praUtrp. mi ist hp inr.rnnwl 

In sequential combustion, the 

process is characterized by 

a split of the combustion 

process Into two stages, 

which are separated by an 

expansion to an intermediate 

pressure level. In this so- 

called "reheat" process, heat 

is added at higher average 

temperature. This results in 

higher gas turbine efficiency 

and higher power densify in 

comparison to conventional 

single combustion gas 

turbine processes. 

The sequential combustion 

principle has now been 

successfully applied to the 

large, heavy duty, GT24 and 

GT26 gas turbine models. 

These units possess several 

important features which 

distinguish them from 

conventional machines. 

• The aT24/GT26 operate at a compression ratio of 30:1. nearty double the 
ratio of a conventional heavy duty gas turtjine. 

• At lull load, approximately 60% of the total amount of tuel is burned In the 
Rrst oombustlan stage to reach the allowed turbine inlet temperature. 

• The first expansion occurs In the single stage high pressure turbine (hpt) 
which reduces the pressure from 30 to 15 bar. The high pressure turbine 
exhaust gas temperature decreases to approximately 1,0C0*C. 

• The remaining 40% of the luel is burned In the 'reheat' combustor, where 
similar turtjine inlet temperatures as in the hpt am reached again. 

• The second expansion occurs in a four-stage low pressure turbine (Ipt). 
At approximately 640*C.-subsequent exhaust gas temperatures are ideal 
for combined cycle applications. 

• The GT24/GT26 presswe ratio is similar to that of an aeroderlvative gas 
turbine. The ensuing higher power density, in combination with the sequential 
combustion principle prevents excessive turtitne inlet lemperaturos while 
providing exceptional gas turbine and combined cycle elfficiencies. 

rvrt*> nMinonrw 
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Sequential combustion applications. 

CombtMd Cycto KA24-1/ KA3e-1 

CC Technology 

Combined cycles 

with greater 

operating flexibility 

The cxxnbined cycle power 

plant is the most efficient and 

enwonmentdly sound way 

to generate electric power. 

Although the GT24 and 

GT26 can be used for qiickty 

installed blocks of simple cycle 

power, the reheat process in 

sequential combustion provides 

optimum exhaust temperatures 

for combined cyde. 

I 

The two individualty 

controlled combustor 

chambers of the GT24/GT26 

sustain high efficiency and 

low emissions at part load 

operation through man- 

ipulation of air flow by three 

variable guide vanes. The 

vanes allow reduction of air 

mass flow linearly to 60% of 

the full load level while main- 

taining the exhaust temp- 

erature of the gas turbine at 

aimost ITS Design oomt. 

This ensures that the 

thermodynamic quality of 

the sequential combustion 

combined cycle remains 

nearly constant, maintaining 

its high live steam 

temperatures. As a result, 

GT24/GT26 system efficiency 

at 50% load, for example. 

Is approximately 15% better 

than a conventional gas 

turbine combined cyde 

power plant. 

This maximizes the long 

term value of GT24/GT26 

power plants by significantly 

broadening their operating 

flexibility - a key success 

factor for utilities and IPPs 

alike in the increasingly 

deregulated and competitive 

power generation market. 

The single shaft solution 

The GT24 and GT26 are 

available In both single-shaft 

and multi-shaft arrange- 

ments. The single-shaft 

combined cyde system 

consists of one gas turbine, 

one steam turbine, and one 

HRSG, with the gas turbine 

and steam turbine coupled to 

a single generator in a 

tandem arrangement. 

The key advantage of the 

single-shaft arrangement is 

its operating simplicity which 

results in high reliability - as 
mucn as 1% hinner than 

multi-shaft blocks. 

Operational flexibility is 

provided with a steam 

turbine which can be 

disconnected, usirig a self- 

synchronizing clutch, during 

start-up or for simple cycle 

operation of the gas turbine. 

In terms of overall 

investment, the first cost 

of the single-shaft fe 

approximately 5% lower than 

multi-shaft arrangement. 

Single-shaft plants realize 

savings in both power island 

and balance of plant costs. 

Power island costs are saved 

by the reduction of electrical 

equipment: they require only 

one generator, one bus duct 

and one step-up transformer. 

Balance of plant savings 

come from lower civil and 

structural costs. 

Combined cyde 

plant arrangements 

Based on customer ^ 

requirements, ABB has 

introduced a range of 

standard, modular-design 

combined cyde plants, 

configured to provide optimal 



• The Mmb^tkinot low uptal Investment, t^ixnstrectta^exctfcrttlwnal 
perfonmne* ind W^ operating fBlUbllltr ind i»*lilllty rt ringte-shift powir trilnj 

gnsurec (tie gnatest ictum on your Imesfenent. 

installation time with reduced 

overall costs. Througti the 

reference plant approach, 

ABB is able to supply low risk, 

turnkey plants. 

Despite standardization, 

reference modules are 

adaptable to site conditions 

and to plant power 

requirements. Pre-engineered 

packages utilizing the GT24 

and GT26 gas turbines are 

offered in the fotowing blocks: 

The reference plant requires 

short start-up time and is 

simple to operate and 

control. 

Repowering with 

sequential combustion 

gas turbines 

ABB has developed a hybrid 

plant concept combining 

conventional steam plants with 

the GT24/GT26. TWs concept 

responds to the most critical 

requirements of modem 

power generation systems - 

lowest generating cost, fuel 

mix capabiities, operational 

fleMbSty and minimum 

environmental impact. 

The concept exhibits an 

extraordinary design flexibility 

by integrating high per- 

formance sequential 

combustion gas turbine 

technology with a wide range 

of existing or new convent- 

ional steam power plants. 

High marginal efficiencies on 

natural gas of up to 70% can 

be achieved. These plants 

combine an operating and 

dispatching flextolity with 

continuous fuel optimization, 

low O&M costs and 

moderate capital investment. 
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Fast payback and long-term value 
through lower cost production. 

Economic Compariaon Diagram 

Electric utilities and 
IPPs throughout the 
world face complex 
criteria when evaluating 

the type of power 
generation they should 
develop. The most 
Important factors that 
must be considered 
include competitive and 
regulatory conditions, 

fuel availability and 
price, financeabllity and 
life cycle costs. 

In today's competitive   . 

marketplace, the need to 

optimize a plant's investment 

potential while protecting 

margins is every power 

generator's paramount issue. 

Utilities seek to lower their 

rate base, while independent 

power producers (IPPs) try to 

maximize their return on 

investment. Thanks to their 

fast construction and low 

specific cost, combined cycle 

plants provide both with their 

needed solution, by ottering 

optimal conditions for 

economically attractive 

generation of electric power. 

With the GT24 and GT26 

combined cycles, margins 

can be increased or rates 

reduced through their highly 

efficient operation, optimum 

power density and except- 

ional RAM characteristics. 

Improved plant performance 

and lower maintenance 

requirements can provide a 

competitive advantage for 

power generators. 

A case study of solid 
investment 
In combined cycle 

applications, sequential 

combustion gas turbines 

are regarded as the best 

means possible for 

power generation. When 

considering that each 

percentage point increase 

DacoMrate: 10% 

Genera escdaten: 

0i4pul degradaiioo: 

4% 

 "3* 

Heat rsie degradation: 2% 

l^sn mdlabity. 90% 

Oavelapment cosls: USSSM 

Oomer conHnganey on EPC oosl. 5% 

Natural gas price USS3/M8lu 

Interest rates: 10% 

Lung term debt: ISyr 

OoW/BMty 80/20 

tncome tax rale: 42% 

tauranoe: 1%/EPCcost/yoar 

Local taxes USS lOkW/yi 

in efficiency will generate 

substantial revenue gains 

over the life of a generation 

facility, the operating benefr.; 

oftheGT24andGT26 

become very-clear. 

A case study comparing 

a state-of-the-art 

combined cyde plant usirr; 

conventional gas turbine 

technology with a (^pmbir^- 

cycle plant using sequent 

combustion, demonstrate, 

the advantageous potenla 

of the GT24/GT26 for bot- 

IPPs and utilities alike. 

The GT24/GT26 can be 

compared favorably agarrr i 

conventional combined cyvi 

technology base case Urr- 

two points of view - tha: -.- 

an IPP and that of a 'jtilr.. - 

using an electric rate 

based on current Indus:'.. 

assumptions (20% rtv* 

rate of return after ire/"-' 
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How does sequential 

combustion provide 

competitive advantage? 

The growing worldwide 

access to natural gas 

resources, irtcreasingly strict 

environmental legislation and 

trend away from state 

managed monopolies toward 

competitive, market-driven 

private sector participation 

have changed the face of 

power generation. 

Sequential combustion 

is a technology that responds 

to this change, by providing 

superior operating flexibility. 

With high combined cycle 

efficiencies, the GT24 

and GT26 are excellent 

performers when used 

in baseload operation. 

However, sequential 

combustion has set a 

new industry standard for 

part load efficiency and 

its advantage for load 

following and cycling duty 

is unmatched. 

As demonstrated, the part 

load efficiency of the 

GT24/GT26 Is approx- 

imately 15% better than a 

conventional gas turbine 

combined cycle power plant. 

Herein is a significant 

advantage of the GT24/ 

GT26. In deregulated 

markets, power pools 

operate on the competitive 

dispatch principle - where 

the lowest price power 

producers are retained in an 

order of merit on the grid. 

The full and part load 

efficiencies of the GT24/ 

GT26 combined cycte plants 

provide power producers the 

competitive advantage 

needed to win pool access, 

and to extend their 

production to the grid. 

Sequential combustion 

thereby enables increased 

revenue and maximium 

capital cost recovery. 

Low emission levels are also 

maintained throughout the 

load range, preventing costly 

penalties which offset the 

economic gains of efficient 

plant operation. 

The link between 

design and 

performance 

Modem sequential 

combustion was conceived 

with reliability, efficiency and 

reduced emissions in mind. 

Successive design refine- 

ments to major system 

components such as the 

annular combustor, EV 

burners, rotor assembly and 

compressor, each proven in 

many units and many 

thousand hours of operation 

contribute to increased plant 

reliability and availability. 

Lower turbine inlet 

temperature and uniform 

annular temperature profile 

extend unit operating life by 

further increasing reliability 

and availability while reducing 

maintenance requirements. 

This means that the plant - 

and the income It generates 

- stay on-line. 

In addition, the GT24 and 

GT26.are designed with a 

power density previously 

unattainable in heavy duty 

gas turbines. 

Compared to conventional 

heavy duty gas turbines, they 

provide 60% more output in 

the same footprint. This is 

seen when comparing the 

GT26 dimensi^hs with those 

of the 165 megawatt GT13E2. 

The combination of high 

power density        ^er Q 

and high 

exhaust 

temperature 

contributes to 

decreased stack and 

condenser losses in a 

combined cycte steam cycle. 

It also reduces the steam 

cycle size requirements - and 

consequently the costs of 

components like the boiler, 

condenser and steam turbine. 

This results In capital cost 

savings in the bottoming cyde 

and thus for the entire 

combined cycte system. 

In addition, compact plant 

design reduces civil and 

building wotk requirements for 

lower plant capital costs. 
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n mm      Amcricim National Power. BlackstoncMA Project Scope Book 

WMmW      <• **-"*• 6.4 HRSG and Water/Steam Cycle 
 Components 

6.4.1 Main Features 

• Dual pressure reheat heat recovery steam generator 

• HP boiler part Once Through System (Monotube design) 

• LP boiler part Natural circulation drum-type boiler system 

• Horizontal arranged, outdoor installed HRSG 

• Internal insulated (Cold casing design) 

• Maximum extent of shop assembly allowing short erection time 
• High degree of standardiation enabling the use of the same basic elements for different HRSG sizes. 

• Serrated (or solid) finned tube design 

• Special welding process assures high heat transfer rate 

• Large LP steam drum 

• HP water/steam separator 

• SCR system 

6.4.2 General Description 

Introduction 
A dual pressure reheat HRSO for outdoor installation is proposed to generate the steam for the steam turbine 
set, utilizing the waste heat from the gas turbine (GT) exhaust 
Tbe HRSO is a. race thnrngh. design for the HP part and a natural circulation boto 

Heat Transfer Tubing and Fins 
The heat transfer tubing is of the serrated (or solid) finned tube design. 
The HRSG heat transfer tubing is made by helical winding fm stock to the walls of b^ ^"^y alow 
pLtration. high frequency resistance welding process. This attachment we d is deseed to P•£ a ^f 
SThidhSro^b Jttansfer between the fin and the tube. The very low penetration of the attachment 
weld minimizes any effects on the physical or chemical characteristics of the tube and/or fin. 

HP /LP/Reheat Steam System 
Steam is generated in the HRSG by heat transfe from the GT exhaust gases to the feedwatef. The H^^ 

designed as a dual pressure reheat boiler generating the foUowmg steam: " 

•   High pressure (HP) steam 

2-223 
March 19,1999 6_4HRSG.DOC ^S02 
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n am im       American National Power. Blackstone^IA Project SC0Pp^0n 
ABB      2XKA24-1DPRH.KWG621713C5 6.4 HRSG and Water/Steam Cycle 

    Components 

• Low pressure (LP) steam 

• Reheat (RH) steam 
The HP oart of the boiler is designed as a once through system, whereas the LP part is a natural circulatm 
^^ot^TheHP^ce through system is fed with saturated LP water from the drum. Therefore, 
the LP drum functions as a feedwater storage tank for the HP system. 

LP System 
The LP system is fed directly with condensate fom the cemdensate tank of the ACQInAe^ 

valve is located between the LP econonrizer and the drum. 

If the HRSG U fired with oil the LP economizer is bypassed and pressurized in order to avoid acid 
co^L^ in the econonnzer g^ path and the fecdw^ wiU be led direcdy mto the IJP dnun. 

Water for fuel gas preheating is taken from the outlet of the LP economizer and retained into the flashbox of 

the condenser. 
The LP evaporative circuit incorporates a large steam drum, which ensures steam purity ^ «duc« Ae 
poLdal towater surges normaUrencounte^d during cold sterts. Natural cxreutoon m the ^^^ 
grating section is ^sured by an adequate arnmgetnent of the downcomer and nser tubes. All pressure parts 

are fully drainable and ventable. 

HP System 
The HP system is fed from the LP steam drum by 1 x 100% constant speed feedwater pumps. 

A water/steam separator is located at the inlet of the HP superheater. During full load or ^^^ l"d ^ 
tough mode it rLdves superheated steam frem the p^^^ 
ZiZ however, it receive, a tw^phasc nrixtaie and "P^touto** water. ****J^•^ 
via the LP drum. The water reciiculation to the LP drum is establiahed by the pressure difference between HP 
separator and LP drum. During very early stages of startup, when the pressure drfference » not sufficient to 
^lish recirculation to the IJ dram, the water u rejected through the blow^^ 

flow through tt» HP economber/evaporation. 

Reheat System 
The RH is fcd with steam leaving the HP taibine and retains reheated steam up to live steam temperature to the 
IP turbine. To control the RH outlet temperature, an injection type attemperator is situated down stream of the 
rehcater. TTie spray-type desupctheater incorporates pll necessary internals, control and the shut off valves. 

On the exhaust side of the HRSG downstream of LP superheater a selective' catalyst NOx reduction system 
(SCR) is installed. The NOx reduction in the exhaust gases is achieved by the chemical reaction between the 
NOx and ammonia. The ammonia solution is Sprayed into the exhaust gas upstream the catalyst secUon by 
means of an ammonia injection grid. The ammonia solution is stored in tanks and is forwarded to the 
evaporator and the injection grid with a distribution system. 

  l-23o 
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« »»      AnericanNationalPowCTBl^5ton^MAProject SC0^n 
ABII      2xKA24-lDPRH<KWG62l713C5 6^ HRSG and Water/Steam Cycle 
r^Mwmm Components 

Shop Pie-Assembly ooeration. all components 

for the chosen HRSG derign aie ^f "^^ „, Z heat exchanger modules themselves. Other 
constraints. The largest and ^rt "^^^^parator. the outer casing panels, the stack, the 
shop fabricated components are the drum, the water/steam   v 

HRSO / stack transition piece etc. 

Shipping .^^^^^mg^^B-^conui^wUhtoshop^^teip^me 

LP pressure part modules will be put mto the upright l*^**•^        £       ^^ of ^ ^u^ pidd 
^rS and are used as buctatay. ^^f Str^u^nt to ^form mbc to tube V^. 

I tteU'«=•dnm,^teotfb.U«»elWco;j«rfon. 
' •1hWoW»i».«VoP=ii^one««ch«lottte<ta«. 

I blanketing. 

. water/Steam Separator ..w.MmBpmtotlliMttlwi.ltopM«. 

I separator. 

Z~2Z4 
6 4HRSG.DOC 
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Scope Book 
.. n „       American NadoBal Power. B^o^MA Project ^ n 

^lill      2xKA24-lDPRH,KWG621713^ 6 4 HRSG and Water/Steam Cycle 
r^mmmm Components 

Ductwork 
The ductwork includes: 
*   HRSGinletductfromtheoutletflaageofthegastaibme 
.   HRSGintennittentductbctwecnHPandLPpartoftheHRSO-.contamtngtheSCR. 

and internal liner. 

Cons^uotion of Ductwork (Costag, ^""^^ ^^^ ^^ 

Structural Steel 
The proposed equipment shall include the following structand steel: 

• Platform supporting steel. 
• Miscellaneous framing and eqmpment support steel integnd with the unit. 

• Baseplates. ,^,„ath holts Connections for platform 
All connections steel to steel shall be designed for and employ htgh strength bolts. Connec 

steel to module steel are field welded. 

Exhaust Stack 
Afreestandmgcarbonsteelstackwillbefumished. 

^stackUfmedwithcagedladdenand^ 

All ladders will include safety cages. 

3-23Z 
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« •»•»       American National Power. Blackston^MA Project ^^f^n 
ASB      2XKA24-1DPRH,KWG621713C5 ^HESG and Water/Steam ^e 

 Components 

Expansion Joints 
The expansion joints at the inlet and outlet duct are specified as follows: 

• Fabric type or metallic 

• Internally insulated 

• Conosion resistant 
The design will withstand transient conditions of GT. including frequent startup and shutdown. 

Instrumentation 
Tte instrumentation is adequate to start up. shut down, operate and control the HRSG unit automatically from 
the control room safely and economically. 
AU signals, which serve as HRSO protection, are provided as triple signals, each of them are independent from 

another. 
A positioner is integrated in each feed water control valve. Transmitters are of the 2-wire. 4-20 mA type. 

Electrical Equipment 
The requirements for the electrical systems and equipment apply for. 

•   Motor operated valves 

Cleaning, Painting and Coating 

Cleaning 
AU portions of the boUer and supporting steel are cleaned in a manner necessary to provide a satisfactory 
surf^ for iu mtended service faction. Surfaces that are to receive shop coats of pamt or preservau^ 

property conditioned prior to application. 

Preservation and Protection 
Machined surfaces that will be exposed to the atmosphere in transit and subsequent storage shall be protected. 

Painting and Coating 
The boiler modules are coated with shop primer. Nozzles ami open tube ends are capped and sealed. 

1 
1 
p 

• 
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Responses to 
New Jersey Department of Environmental Protection 

Document Request of August 8, 2001 
Case No. 98-F-1968 

Request No. NJDEP-7 

Ramapo Energy Project 

Request 5- United Water New York indicated in their response to the New York 
State Department of Public Service's water supply stipulations 
(Appendix H-2) that the utility had identified a source of water for 
surface water augmentation of 300 million gallons within the Ramapo 
watershed and that is in negotiations to obtain rights to this water. 
Please provide copies of all documents identifying and describing the 
source of the 300 million gallons of water, the conditions under which 
the water could be used, and the (jurrent status of these negotiations. 

Response: The potential source of augmentation is Potake Pond. While an 
agreement in principle has been reached for the purchase of Potake 
Pond, negotiations are ongoing concerning the final terms of an 
agreement. The conditions under which the water could be used will be 
subject to the final terms of that agreement and any permit 
requirements of the New York State Department of Environmental 

Conservation. 

Data Response Prepared By: Donald Distante 

Date: August 23, 2001 

EX. NJDEP-110 STATE OF NEW YORK 
DEPT. OF P/JBLI^ SERVICE 

DATE l/IJ,$i% -tm f 
CASE NO.., Tf   *    ''W 
EX Jp& — 
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STATE OF NEW YORK 

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

Water Supply Application Ho. 6507 
Streac Protection Application No. A92 

DEC Project Ho.  3^-99-0060 

SPRIHG VALLEY WATER COMPANY,  INC. 

tlst Aopllcatlon 

DECISION 

EX. NJDEP-111 

STATE OF NEW YORK 
DEPT. OF PUBLIC SJERMfoE 

DATE    liJlS%M' 
CASE NO. 
EX  
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State of New York 

DEPARTMENT 01 ENVTRONMENIAL CONSERVATION 

Water Supply Application No. 6507 
Streaa Protection Application No. 492 

DEC Proleet No ^4-99-0060 

In the Matter of the Application 

- of - 

SPRING VALLEY WATER COMPANY, INC. 

for the taking of additional sources of 
public water supply for distribution 
throughout its service area in Rockland 
County, New York, by the developnent of 
10 new wells located in its Ramapo Valley 
Well Field in the Village of Hillburn and 
the Town of Ra=apo, Rockland County, 
New York. 

^Ist Application 

DECISION 

Water Supply Application 
filed December 23, 1974 

Streaa Protection Application 
filed March 13, 1975 

Bearing held in June 18, 1975 
Town of Clarkstown     July 24, 1975 

January 28, 1976 
February 25 & 26, 1976 

March 2, 1976 

Decision September 15, 1976 

TV  06177 



State of New York 

DEPARTMENT OF ENVIRONMEKTAL CONSERVATION 

Water Supply Application No. 6507 
Stream Protection Application No. 492 

DEC Project No. 3U-99-0060 

In the Matter of the Application 

- of - 

SPRING VALLEY WATER COMPANY, INC. 

Report 
by 

Robert S. Drew 
Hearing Officer 

I, Robert S. Drew, hereby submit this 
Hearing Officer's Report including 
Findings of Fact and Conclusions and 
Recocrsendations. 

-TZ-Ut fe.Vi 
Robert S. Drew 
Hearing Officer 

TV  06178 
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REPORT ON WATS SUPPLY APPLICATION NO. 6507 

PROCEEDINGS 

T -  /vv,» "innllcant"') on December 23, 197^, filed 
Spring Valley Water Conpany. Inc <^« ^It^conserv.tion (the "Deparnnent") 

tn  application with the Department of f ^"^""^""J! by^e development of 
for the taking of additional .ourcea of public «"«. f0?,^.^^ located in the 
10 wells in its proposed Ranapo Valley Well Field (the Project ; """ * 
Jiira  o HillbLn'and Town of Ranapo. Rockland County. A companion .cream 

protection application for a transmission main crossing of *' ^*P° f'" " 
co^ect the SLious veils in this veil field vas filed by the Applicant on 

March 13. 1975. . 

Aftc- due notice published in the Tn.,mal Nevs of Hrack on May « "d 29, 
1975 .public hearing vas comnenced before Robert S. Drev. Hearing Officer. In 

thlciLksto^ Tovn Hill on June 18. 1975. at 10:00 o.'clock in the f ""^ f^ 
p^aua" to adjour^enca duly taken vas continued in the same lo"f0D °*jU^ 24' 
iSs! January 28. 1976, February 25 and 26. 1976. and March 2. 1976. Proof of 
publication for ihe hewing notice has been received by the Department. 

At this bearing the Hearing Officer reviewed the application. MPS "?£"! 
aubaitted and heard arguments for and against the Project and f ^Z"^" 
concerning the Project, all as shown by the stenographic record of the proceedings. 

' The Applicant vas represented at the hearing by its attorney, Onofrio F. 

Laurino, Esq. 

The Department was represented at the hearing by Robert M. Hallman. Deputy 
Co=:issioner and General Counsel (Laurens M. Vernon. Esq.. of Counsel). 

Objections and/or notices of appearance to the Project as originally proposed 
were filed by several units of State, county and local government and aeveral 
conservation groups, all situated in Nev York State and by .everal units of 
government and one conservation group situated in the State of New Jersey. 
These various parties were represented at the hearing as follovs: 

New York State 

County of Rockland by Diana Rivet, Esq., County Attorney 

Rockland County Department of Health by George O'Keefe, P.E., 
Assistant Commissioner for Environmental Health 

Village of Suffem by Harvey Barr, Esq., Village Attorney 

Village of Hillbum by Jerome Kornfeld, Esq., Village Attorney 

New York State Public Service Conalssion by Carl Etter, Jr., 

Assistant Utility Engineer 

Rockland County Conservation Association, Inc., by Betsy Pugh 

West Branch Conservation Association by Walter Fleisher. Jr. 
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State of Ne^' Jersey 

State of Kev Jersey and the New Jersey Department of Envlron=enCal 
Protection! jointly represented by Stuart Meislilc. Esq.. Deputy 

Attorney General 

North Jersey District Water Supply Cormission by Dean Noll. Chief Engineer 

Township of Kahvah by Kevin Funabashi. Esq., Township Attorney 

Ford Motor Conpany (Mahvah. New Jersey. Plant) by Dominic Caratello 

Passaic River Coalition by Richard Rorewsky 

The Village of Sloatsburg. in Rockland County. New York, filed as an objector 
but fid St Appear at the hel-ing. The Rocked County Soiled ^«^"«^- 
District and the Dundee Water Power and Land Cocpany. W«hawten, New Jersey, filed 
notices of appearance but likewise did not appear at the hearing. 

A -^Mrm nf rt. heft-int was attended by State Senator Linda Winikow, State 

Levy, and by Isaac Coodfriend, Rockland County Legislator. 

Approximately 100 persons attended the opening session of the hearing; between 
10 and 80 persons attended each of the remaining hearing .essions. 

During the course of the hearing on January 28. 1976, objections to the Project 
were subsequently withdrawn by the Village of Eillburn. New York, and by the 
TepLt^ent of Environmental Protection, State of New Jersey; ^rth Jersey Water 
Supply emission; Township of Mahwah. New Jersey; and the Ford f"; Company • 

A*. New Jersey, Plant). The withdrawal «ffc
tb%*£o«^^ ^J" ^the 

subject to stipulations entered into between the aforementioned parties and the 
Applicant, the pertinent terms of which .re detailed in the Findings of Fact in 

this Report. 

At the close of the hearing session on February 26 1976
f' S

e^";!8
s?"

iCer 

afforded all parties an opportunity to make an inspection of the Projec. Site. 
An inspection was thereafter made by the Hearing Officer accompanied by repre- 
sentatives of the Applicant and the Village of Suffem. 

At the close of the last day of the hearing on March 2, 1976, the Hearing 
Offltr afford aU parties ./opportunity to file either a ^J •«=££ 
memorandum of law or a brief following the receipt of the complete stenographic 
"anscrlpt of the hearing. The transcript of the last day of the hearing was 
received on April 2, 1976. Thereafter, a closing .unmation vas filed by the 
Sckland Soun'ty Conservation Association on April 19 1976. and a S«««r7 Brief 
by the Village of Suffem on May 13, 1976. The Applicant subsequently filed a 
Reply Brief on June 4. 1976. No other parties filed any vrltten -unions or 
briefs and the bearing was then closed by the Department on June 4, 1976. 
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SUMMARY DESCRIPTION Or THE PROJECT 

The Applicant proposes to develop A major additional aource of public water 
supply for distribution throughout its service area in Rockland County by the 
developaent of a series of 10 wells, known as its Raaapo Valley Well Field, 
located adjacent to the Raaapo River in-the Village of Hlllbum and the Town of 
Raaapo, Rockland County. These wells would be developed to produce a total 
average yield of 8 to 10 million gallons per day with a peak capacity up to 
14 million gallons per day. The proposed well field is about 10,000 feet in length 
extending from the haalet of Ramapo on the north to the New York State Thruway 
Bridge over the Raaapo River at the Village of Suffern on the aouth. Within this 
well field permanent production wells would be spaced at intervala from 850 to 1000 
feet apart on a north-south axis. Water from each of the wells would, be pumped 
into a common transmission main to a centrally located pump station. The water 
would then be chlorinated, chemically adjusted for pH if necessary and pumped 
through approxiaately 10,000 feet of 30 inch transmission main to the Village of 
Suffern where a connection would be made to the Applicant's existing system. The 
estimated total cost of this Project including all test wells, permanent wells, 
acquisition of lands and easements, construction of the central pump station and 
the 30 inch transmission main is 2.5 million dollars. 

Witnesses appearing for the Applicant were Robert Cerber, P.E., Vice President 
for Development and Planning for the Applicant corporation, and Russell Slayback 
of the firm of Leggette, Brashears and Graham, Consulting Groundwater Geologists. 

POSITION OF OBJECTORS AND PARTIES-IN-INIZREST 

The objectors and parties-ln-interest previously identified in the Report are 
concerned with a number of engineering, economic and environmental issues regarding 
the proposed Project. 

The Villages of Suffern, Hillburn and Sloatsburg, all located in the western 
section of Rockland County, questioned the effect of the taking of water from the 
proposed wells on their existing sources of supply and the possible future need 
to develop additional wells for their tespective residents from this same aquifer. 
Subsequent to the start of the hearing, the Village of Eillburn and the Applicant 
entered into a stipulation dated August 27, 1975, whereby Hlllbum would purchase 
water on a wholesale basis from the Applicant to replace its existing sources of ' 
supply. This stipulation was made part of the hearing record and the Village of 
Hillburn then withdrew its objections. 

The Village of Suffern contends that the proposed wells cannot be operated by 
the Applicant without adversely affecting the Village's own wells and therefore 
requests that the Project be denied. The Village further indicated, however, 
that if the Department approves the subject Project, in whole or In part, realistic 
conditions should be imposed to protect the Village's interests. The Applicant 
has no objections to the Department including several of Suffem's reconxaended 
conditions of approval as more fully outlined in the Findings of Fact of this 
Report. The Village of Sloatsburg did not appear at the hearing and present any 
testimony regarding its existing water supply system. 
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The Tovaship of Hthwth, Mew Jersey, the North Jertey District Water Supply 
Cotssission «ad the St*te of New Jersey Deparcsent of Environoeotal Protection, were 
collectively concerned at the start of the hearing with any reduction in the flows 
of the Rasapo River resulting froa the operation of the proposed wells which could 
affect the water supply needs of the residents of northern New Jersey. 

Subsequent to the itart of the hearing, the Applicant entered into a stipula- 
tion dated Septccber 11, 1975, vith the State of New Jersey Departaent of 
Environaental Protection, whereby the Applicant agreed to certain conditions as 
nore fully outlined In the Findings of Fact of this Report. This stipulation was 
cade part of the bearing record and the State of New Jersey aubsequently withdrew 
its objections. The Township of Kahwah, New Jersey, North Jersey District Water 
Supply Comission, and the Ford Hotor Coapany (Kahwah, New Jersey, Plant) also 
agreed to the terss of this stipulation and each of these parties also withdrew 
its objections. 

The West Branch Conservation Association and the Rockland County Conservation 
Association, Inc., questioned the need for the development of additional wells by 
the Applicant and whether the overall costs and feasibility of alternate sources 
of supply were adequately studied and considered by the Applicant. These groups 
are also concerned with the diversion of water fron the Ranapo River Basin Into 
the Applicant's distribution sysces, which is located prisarily in the Hudson 
River Drainage Basin. They contend that if additional water is made available 
to the residents of Rockland County, a large percentage of this additional water 
would eventually be discharged Into the Rockland County Sewer District Plant No. 1 
in the Town of Orange town, which plant presently is at its maxinua capacity and 
has experienced operational problems. 

The need for the proposed Project and the effect on the groundwater resources 
of Rockland County by the withdrawal of water from the Ranapo River Basin and Its 
subsequent transfer into the Hudson River Basin were also questioned by Senator 
Winikow, Assemblyman Connor and Assemblyman Levy. 

The Village of Suffern and the Ford Motor Company (Mahwah, New Jersey, Plant) 
are further concerned with the effects of any reduction in river flows which would 
reduce the waste assimilative capacity of the River for their respective aewage 
treatment and industrial waste treatment plants. 

At the start of the hearing on June 19, 1973, the County of Rockland Initially 
requested an adjournment of the hearing to the fall of 1975 in order to allow Its 
County Legislature to carry out a study of the water needs for the residents of 
Rockland County and for the County to develop a water resource policy. The 
County, thereafter, did not authorise any studies of its own and did not actively 
participate In subsequent sessions of the bearing. 

Witnesses appearing on behalf of the various objectors and partles-ln-interest 
were: 

Mr. Norman Lindsay, P.E., Thomas Riddick and Associates, 
Consulting Engineers, on behalf, of the Village of Suffern 

Mr. George O'Keefe, Assistant Commissioner for Environmental 
Health, Rockland County Health Department 
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y    Walter Fleisher,'Vice President of the West Branch 
Conservation Associttion, *nd Mr. Jaaes Hardy, an environ- 
nental engineer with the fira of Clinton Bogart Associates. 

on behalf of that.Association. 

No other parties presented any testimony or called any witnesses on their 

behalf. 

POSITION OF THZ DEPASTKENT STAFF AKD OTHER STATE AGENCIES 

The Departaeat staff appeared at the hearing neither in favor of nor opposed to 
the Project. The staff through cross-examination by its counsel and by a technical 
review of reports and other data subcitted by all parties assisted In the develop- 
tsent oi a full and co=plete record on all pertinent environaental Issues relating 

to the proposed Project. 

The New York State Department of Health and the New York State Public Service 
Departaent had no objections to the proposed Project. The New York State Depart- 
Dent of Health requested that the approval of any wells be subject to the Applicant 
providing adequate sanitary controls around each well, that the raw water quality 
oeet New York State Drinking Water Standards or that adequate treatment be 
provided c-.ud that final plans and specifications be submitted for approval prior 
to any construction. The Rockland County Department of Health concurred In the 
above reco=endations and, In addition, requested that the Applicant maintain 
adequate sanitary controls of the surface and ground waters within a 200-foot 
radius of each well and that the top of each well be above the level of the 
100-year flood. 

FINDINGS OF FACT 

General Background 

1. The Applicant Is a waterworks corporation duly established as a New York 
corporation in 1893 under the provisions of the Transportation Corporation Law 
of the State of New York with its office at 360 West Nyack Road, West Nyack, 
New York. The Applicant Is a fully owned subsidiary of the Hackensack Water 
Company, Inc., which has Its office at 4100 Park Avenue, Weehawken, New Jersey. 
The Applicant and the Hackensack Water Company, Inc., utilize joint engineering 
and legal services as needed for various water supply projects Including the 

subject Project. 

2. The Applicant has applied to and received approval from the Department and 
Its predecessors on numerous occasions, from 1905 to present, for the development 
of various groundwater and surface water supplies and for the extension of its 
water supply and distribution mains Into additional service areas. 

3. The Applicant provides water service throughout the vast majorltyof 
Kockland County, New York, within a.service area of 121 square miles located 
within the Towns of Clarkstown, Raaapo, Haverstraw, Orangetown, and Stony Point, 
including several Incorporated villages within those towns. The Applicant also 
supplies water under a prior approval of a .predecessor of the Department to the 
Hackensack Water Company, Inc., for distribution by that Company to a small area 
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County. 

Existing Sources of Suooly 

U.    The Applicant obtains Its supply of water ^r use throughout ^'^ice 
-ea in Rockl^d County through tvo topoundlng re.ervolrs «* from 55 wells 

ZHtS fclcattered locations throughout ^fj^^^^f^  ^L^^"1 

.ysten consists of 11 interconnected P«»»« "»^«; ^ ^Slty.of the Towns 

^^n^Lih^r^ r:-;^; cfu: "^Se-ro^r^po 
Valley wells .would serve directly. | 

5  The primary surface supply consists of a large impounding reservoir known 
as De^reft LakrSer^ir located'ln the Town of Clarkstown on ^e Hackeusack 
Sver  This reservoir has a dependable safe yield of 10 million gallons P«Jay. 
Se I;pllc«t"l o has a snail Lpounding reservoir known as Stony Point Reservoir 
located in^he northern section of the County which ^'"tal safe yield of 
15 million gallons per day. The total dependable yield from the ^P11"" » " 

i;!^ 1 an Idditional 23 Million gallons per day. ^"-J"0"^,^ ^il 
cant's weUs and from the two impounding reservoirs Is pumped directly into tne 

^s^re district in which the supply is located. Water ^*>" «^!f "J^' 
needed between adjoining pressure districts in ^J^" y1^!"!^ 0**T*Ztn* 
procedures based on water deaands and pressures within each district. 

6. The total dependable yield on a sustained basis ^"^^'^^ 
sources of supply is a'bout 34.5 million gallons per day. Allowing a 5 P«c"' 

Auction in 'the'vell capacity due to units temporarily ^f '^r^on gall^s 

or other reasons, the well capacity would be «duce* ^ '^^.J^iJ^ns per day. 
per day for a total dependable yield on the system of 33.3 million gallons per nay. 

7  In addition to the sources noted above, an additional well which was 
previously ajprovd by the Department with a yield of 0 5 million *aUonsper day 
is slheduled to be placed into service during 1976 on the Applicant s Crandview 

Avenue Well Site in the Town of Ramapo. 

8. Subsequent to the close of the hearing on the subject ?!0Je"' ^.^J^ 
cant on June 17. 1976. received Hepartment approval under Water Supply ^pU^tion 
^ 6503 tt develop four additional rock wells located at its Long Clove Road Well 
S^e West Gate Slevard Well Site and River Rise Road Well Site in the Town of 
Cl2ksto« and at its Eckerson Road Well Ho. 2 Site in the Town of Ramapo. Each 

of tSsHetls would be developed to provide ^^- "O-25?.;^0" ^^^be 
for a total yield of l.l million gallons per day. These ~U» "* *r0J"6£JIng 
placed into operation during 1977. At the request 0**be/«•"""•*£ JSjfS 
on Water Supply Application No. 6503 will be reopened during the fall o* "75 to 
consider an additional well of 200-250 gallons per minute capacity at the inter 

section of Pasack and Grotke Roads in the Town of Ramapo. 
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9. Ibe conditions of the approval authorirlng the development of the DeForest 
Reservoir by the Applicant (Water Supply Application No. 2189) reserved a aaximgi 
of 10 million gallons of water per day on a year-round basis for residents in 
Rockland County. The present rated capacity of the Applicant'a filter treatment 
plant at the Deforest Reservoir is 20 million gallons per day. Therefore, 
although the Applicant can take up to 20 million gallons per day on any given 
day from Deforest Reservoir to meet peak demands on its total system, the caking 
of vater from the Deforest Reservoir over the full year must be limited to an 
average of 10 million gallons per day. 

Present and Proleeted Water Supply Demands 

10. A tabulation of prjjected population increases vithin Rockland County for 
the years 1980, 1990, and 2000 compiled by several agencies in recent years has 
been considered by the Applicant in the formulation of its own population projec- 
tions. These agencies include the New York Office of Planning Services (1973); 
report by Quirk, Lawler and Matusky, Consulting Engineers (1970); the Temporary 
State Cocaission for Southeastern New York (1972); and the Rockland County Planning 
Board (1976). The population projections contained in each of these reports are 
in fairly reasonable agreement within a range of approximately -8 percent over 
the median 25-year projection. The estimates range from a low .of 290,000 to a 
high of 330,000 persons in the year 1980 and from a low of 375,000 to a high of 
440,000 persons in the year 2000. 

11. The Applicant's projected population figures within its service area are 
252,000 persons in 1980, 315,000 in 1990, and 357,000 in the year 2000. These 
estimates fall somewhere in the middle range between the high and low population 
estimates contained in the studies indicated above. Based on the ultimate 
capacity of the land for development in Rockland County, taking into considera- 
tion zoning changes and'land use patterns over recent years, the Applicant 
estimates that the ultimate population of Rockland County might possibly exceed 
500,000. 

12. The number of new dwelling udits constructed within Che Applicant's 
service area in the last six years has varied from a low of approximately 1100 
units in 1970 to a high of 2700 units in 1973. The total number of units 
constructed in 1975 was 1305 units which was about 100 units higher Chan Che 
figure originally projected by Che Applicant. The corresponding number of new 
units for the previous five-year period from 1965 to 1969 varied from a high of 
2800 units in 1965 Co a low of 1800 units in 1969. 

13. The Applicant has based its projections of the average daily and peak 
water usage on its system through the year 2000 on a continued yearly Increase 
in Che construction of new dwelling units, continued population increase In Che 
County resulting from an excess of births over deaths together with some net 
migration into Che County, a small increase In Che per capita vater consumption 
by existing consumers, and a study of Che actual average and peak demands on its 
system over the past 10 years. The Applicant has also taken into consideration 
recent and projected changes in land use vithin Rockland County which would have 
an effect on population projections and corresponding vater usage. 
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14. The Applicant', present p« capita consunption i. about 105 gallons per 
day which is lover than the corresponding per capita consunption in 60 adjoining 

comunities in northern New Jersey. 

15  The actual average and maxinua daily water consunption on the Applicant's 
aystCD for the years 1974 and 1975 and the projected average and tuucteua daily 
tates for the years 1976-1980, 1990 and 2000 are as follows: 

•Average *Maxlnnm 
year Dailv P^ilv 

1974 22.51 37.91 
1975 23.20 35.70 
"76               24.30                61.30 
1977 25.20 63.00 
1978 26.10 64.70 
1979 27.00 66.40 
1980 28.00 68.00 
1.990 36.00 62.00 
2000 ".00 73.00 

•Million gallons per day 

16. Based on analyses of records compiled by the Applicant on its aysten for 
the past 10 years, water usage In excess of the average daily demand occurs for 
approximately 120 days a year generally during the period between late Kay and 
Eid-Se?tember. The ratio of the maximum to average usage over the past 10 yeara 
has varied from 137 to 190 percent of the average with the mean at 165 P«r«nt. 
To estimate the maximum future daily demands for the years 1980, 1990 and 2000, 
the Applicant selected races at 175 percent and 200 percent of the projected 
average demands. The maximum demand figures Indicated in the above Finding of 
Fact for those years represent the 175 percent rate; for 200 percent the correspond- 
ing figures for 1980, 1990 and 2000 would be 54, 71 and B4 million gallons, 

respectively. 

17  By operating its DeForest Reservoir filter treatment plant at a peak 
capacity of 20 million gallons per day and by operating all of its other sources 
of supply at peak or near peak capacity, the Applicant presently has available 
source capacity to meet a peak demand on any given day of about 43.8 million 

gallons per day. 

18. As indicated in Finding of Fact No. 15 above, by 1977 the estimated peak 
day would be 43 million gallons per day which is only 0.8 million gallons per day 
less than the present maximum capacity of the Applicant's entire system. To meet 
estimated peak demands in 1977 and 1978 and to provide a small safety margin, 
the installation of the four recently approved wells identified in Finding So. 8 
would be required. To meet the projected peak demands beyond £*»-would require 

the development of additional sources of supply. '^ v%JLf/rt^* 

19. The Applicant, as a private water company, does not have any legal 
authority to enforce sprinkling restrictions or other restrictions on the use of 
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water by its custcners. Restrictions on  the use of water during critical periods 
could be enacted, if deened necessary, by the respective nunlcipalities vithin 
the Applicant's service area or as an alternative by the Applicant with the 
approval of the New York State Public Service Connission. In order to reduce 
leakage in its overall system, the Applicant oaintains an on-going leak 
detection program. The Applicant's meter readers also look for unusual consu=p- 
tion patterns by its customers which may be caused by i"^ on the customer s 
property. The Company's present rate schedule as approved by the New York State 
kblic Service Coaaission also includes a higher incremental aecond rate itep 
(cost per gallon) for water used by each customer in excess of the first 22,500 
gallonrper quarter. This rate schedule was teposed to discourage the excessive 

use of water by residential property owners. 

Prolect Planning and Proposed Well Tield 

20. The Applicant continually evaluates projected average and peak daily 
demands on its system to allow sufficient lead time for the Investigation of 
additional sources of supply, the obtaining of all necessary approvals and the 
construction and placing into operation of such additional water supplies and 
other related improvements on its system prior to the time the increased demands 

actually occur. 

21. In recent y«ars. the A=?licant has placed increased importance on 
developing additional groundwater resources, where such supplies are available 
and can be economically developed, since groundwater resources are generally 
more economical to develop than major impounding reservoirs. There are also 
few undeveloped potential reservoir sites remaining in Rockland County and 
surface supplies generally require greater capital investment for land and con- 
struction and greater operational expenses for treatment of the water. 

22. Planning and'engineering investigations for the aubject Project were 
cos=enced in 1971 by the Applicant under the direction and supervision of 
Kobert Gerber, P.E., Vice President for Development and Planning. Mr. Gerber 
is a registered engineer in the States of New York, New Jersey, and Mississippi 
and has been engaged in the field of water supply and sanitary engineering for 
some 27 years. Mr. Gerber has been employed with the Company since 1960 in 
various capacities including the positions of sanitary engineer «nd plant 
manager. In his present capacity. Mr. Gerber is in charge of water supply 

planning and development. 

23. In addition to the studies carried out by the Applicant's own 
engineering staff, the Applicant engaged the firm of Leggette, Brashears and 
Graham, Westport, Connecticut, a consulting firm specializing in groundwater 
hydrology. Mr. Russell Slayback of that firm coordinated the groundwater 
and geologic investigations at the Project Site and supervised the carrying out 
of a detailed well testing program. Mr. Slayback is a 1959 graduate of 
Rensselaer Polytechnic Institute, Troy, New York, with a BS in Geology and has 
had 15 years' experience in groundwater hydrology and geology including studies 
relating to the development of water supplies for several water companies and 
municipalities in the United States and Canada. Since 1970, Mr. Slayback has 
been the senior hydrologist for the firm of Leggette, Brashears and Graham 
and is presently a partner in that firm. 
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21*.    Folloving a review of the pertinent literature, the logs of test borings 
drilled by the Nev York State Thruway Authority and a geophysical survey of the 
general area along the Ranapo River north of the Village of Suffem, a test boring 
progran was initiated in June 1971 by the Applicant's consultants on property 
owned by Orange and Rockland Utilities, Inc., approxlnacely in the center of the 
Project Site. Initially, test borings were driven to refusal at depths of 85 to 
108 feet to establish the depth to rock and to provide preliminary data on the 
water-bearing characteristics of the valley fill material. The borings were then 
converted to observation veils.        J 

25. The results of the test borings confirmed the presence of a highly 
permeable glacial outwash aquifer. A 12-lnch test production well (TPW-1) was 
then drilled to a depth of 87 feet and puaped at rates fr^m 600 to 2000 gallons 
per minute to provide a basis for evaluating the efficiency of the well. 

26. The Applicant's consultants thereafter conducted a cosprehenalve test 
drilling program consisting of numerous 215-inch test borings, 8-inch test veils 
and large diameter production wells throughout the Project Site. An Investigation 
of the character and the bed of the Raaapo River was also made. Due to the size 
and nature of this groundwater proposal, the depth of investigations carried out 
by the Applicant's consultants substantially exceeded the average. A summary 
report of the consultant's hydrogeologic investigations was submitted to the 
Applicant In November 1974 -with a supplemental report of additional test 
drilling submitted in June 1973. Following any approval of this Project, the 
Applicant and its consultants would carry out additional testing as may be 
necessary Co decemine the exact locations and final design of each of the 
permanent wells. The various observation wells located throughout the well 
field would also be retained. 

27. The Applicant selected the development of the proposed Project in lieu of 
a surface reservoir In the Raaapo Valley for the general reasons cited in Finding 
of Fact No. 21 and in view of the favorable results obtained from the engineering 
and geologic investigations carried out by its consultants for the development of 
a major well field. The Applicant also anticipated that any major diversion of 
water from the Ramapo River would have probably resulted in greater objections 
from the State of Nev Jersey and its affected subdivisions. 

28. The Applicant also investigated alternative sources of supply to meet 
future demands on its system including the development of its previously authorized 
Ambrey Pond Reservoir. This reservoir, which would primarily supplement the 
water supplies in the northern section of the County, has been delayed due to the 
problems in land acquisition and a redesign of the structure necessitated when a. 
buyer could not be found for the materials to be excavated. Ambrey Pond Reservoir 
is presently not scheduled for construction for at least 5 to 10 years. The 
filter treatment and transmission facilities from the Applicant's DeForest 
Reservoir have also already been developed to the maxiaum extent possible for the 
dependable yield from that source of supply. 

29. The proposed Project is generally consistent with the recossaendations 
for the development of a major water supply project in the Ramapo Valley by the 
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Spring Valley Water Conpany contained in the Conprehensive Water Supply Study for 
Rockland County (CIWS-67). published in 1970. prepared under contract for the 
New York State Department of Health by the fins of Quirk, Lawler »nd Matusky, 
Consulting Engineers. The Project is also generally consistent with the reconaenda- 
tions made by the Te=porary State Cocaission on the Water Supply Needs of 
Southeastern New York in its report entitled "Proposed Water Supply Projects for 
Southeastern New York," dated I>ece=ber 1973 with the exception that in both stales 
reco=aendations were made for the construction of a turface water diversion from 
the Ranapo River In conjunction with any major groundwater developnent. The 
Applicant has estimated that a surface water reservoir could cost in excess of 
35 million dollars. In view of this cost and the reasons previously cited In 
Findings Nos. 21 and 27, the Applicant rejected any propoaal involving an 
impounding reservoir on the Ranapo River or any diversion of water from the River 
to as off-stream pumped storage reservoir. 

30. The filing of an application with the Department for the subject Project 
and the taking of all necessary steps to implement the Project was duly authorized 
by a resolution of the Board of Directors of the Applicant corporation on 
October 4, 1974. The Project will be financed directly by the Applicant. 

31. The proposed Raaapo.Valley Well Tield is located within the Village of 
Hillburn and the Town of Ramapo on the east side of the New York State Thruway 
as shown on Appendix "A" which is attached to and made a part of this Report. The 
well field is approximately 10,000 feet long and from 500 to 1200 feet in width 
situated generally parallel to the New York State Thruway and the Ramapo River. 

32. A core detailed map showing the boundaries of the well field, the loca- 
tion of the test wells, proposed permanent production wells, the collection main 
between the wells, the pump station and control building and the transmission 
main from the well field along Route 59 to connect with the Applicant s existing 
system is outlined on Appendix "B". The Applicant intends to convert the three 
existing test production wells (Wells 1, 2 and 3) to permanent production wells. 
The final location of the remaining seven wells would depend upon the results of 

additional test drilling. 

33. As shown on Appendix "B", the Applicant would only own a portion of the 
land within the well field containing the pump station and control building and 
production Well No. 3. The remainder of the well field is owned by the Ranapo 
Land Company, Orange and Rockland Utilities, Inc., and the Erie-Lackawanna Railroad, 
respectively. The Applicant intends to obtain easements from the owners in order 
to have sanitary control over all land within a 200-foot radius of each permanent 

veil. 

Ranapo River Watershed 

34. The Ranapo River drains a watershed area of about 95 square miles in 
New York State before entering the State of New Jersey at the consnunity of Mahwah, 
which is located iBaediately south of the New York-New Jersey State Line. At the 
Project Site the drainage area is about 90 square miles while the area at the 
Mahwah gauging station on the Ramapo River is about 118 aquare miles. The headwaters 
of the River are in a broad valley underlain by carbonate rock near the conmunity of 
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Harrinan in Orange County. Fron Harrinan through the Raaapo project area to 
Suffern the River flows in « southerly direction through a steep narrow valley 
incised in hard granite and granite gneiss. In the Suffem-Mahvah area, the 
valley widens at the juncture of the Mahwah River (a major tributary draining -an 
area to the northeast of the Village of Suffern). The elevation of ^valley 
floor drops fron about 520 feet above sea level at Harriman to about 270 feet at 
the New Jersey line at Mahwah for an average gradient of about 18 feet per mile. 

35  The River valley in the area of the proposed Project Site is partially 
filled with unconsolidated glacial deposits and relatively amall aaounts of recent 
alluvium. The glacial deposits consist of stratified glacial drift deposited by 
celt water during the last retreat of the glacial ice, thought to have occurred 
about 18,000 years ago. The valley fill is a heterogeneous mixture of layered 
sand, gravel and cobbles with lenticular interbeds of clay, silt and fine sand. 
These glacial deposits are generally highly peraeable and are known to reach 
thicknesses of 150 feet or more-in the Suffern area. The stratified glacial 
drift, also known as outwash, is the principal aquifer in the Ranapo Valley. 

36. The average annual precipitation in the drainage hasin is 45.6 inches 
measured at Suffern. Since the crystalline, bedrock is very impervious and is 
either exposed at the surface or only thinly mantled with glacial till along the . 
steep valley slopes, the percentage of the precipitation discharged as surrace 
runoff to the Ramapo River is,high. The average runoff is 1.25 mgd (million 
gallons per day) per square mile, or about 59 percent of the annual precipitation. 
The average river discharge at the Hahwah, New Jersey, gauging station is 145 m^d 
but periodic low flows reach less than 10 percent of the average flow. For 
example, the minimum seven day consecutive low flow, which would statistically 
occur once in every 10 years {KA7CD/10) for the Ramapo River measured at the 
hahwah. New Jersey, gauge is 8.0 million gallons per day (mgd). Based on a 
comparison of the area o^ the drainage basis at the Mahwah gauge and the 
corresponding area of the drainage basin at the Project Site, a flow of 8.0 mgd 
at the Mahwah gauge would be approximately 6.25 mgd at the Project Site. The 
lowest flow during a 54 year recorded period at the Mahwah gauge is 4 million 

gallons per day. 

37. At the confluence of Tome Brook with the Ramapo River in the northern 
portion of the Project Site, the Ramapo River has an average flow of 111 million 
gallons per day and a median flow (a flow which would he exceeded 50 percent of 
the time) of 62 million gallons per day. At this same location a low flow of 
10 million gallons per day or less would be statistically expected to occur only 

about 5 percent of the time. 

38. The Ramapo River in the area of the Project Site has for the most part 
a moderate gradient over a hard bottom with several alternating pools and riffles 
with some large boulders which are exposed during periods of low flow. The River 
also contains one long pool with a silty bottom created by the low dam of Orange 
and Rockland Utilities, Inc., located in the center of the Project Site as shown 
on Appendix "B". Upstream and downstream of this pool the banks of the River are 

• -4 to 5 feet above the normal water surface and are relatively steep. The top of 
the banks is tree lined for the most part with flat open areas extending back 
from the trees. 
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39. During noraal and high flow periods, the River throughout the Project 
Site averages around 80 feet in vidth with an average depth of about 3 feet and a 
total botton area of about 18 acres. During low flows between 8 and 10 nillion 
gallons per day, the River narrows between the exposed rocks to sone 5 to 10 
feet in width with an average depth of 6 inches or less except in a few deeper 
pools. The corresponding wetted bottoo area at this flow would be 4 to 5 acres. 

40. Using all available data on the thickness and extent of the aquifer 
and applying a water storage factor of 30 percent, the Applicant's consultants 
have estimated the total volume of water storage in the aquifer formation at 
2 billion gallons, of which amount as much as 70 percent might be available to 
the subject wells. 

Al. The diversion of water from storage In the aquifer through the pumping 
of wells in the subject well field would be ultimately replenished in large 
measure by infiltration from the Ramapo River although the quantity of water 
pumped at any given time would not result in a simultaneous equal amount of 
infiltration since the water diverted would be derived In part from aquifer 
storage and partly from sources other than river infiltration. Furthermore, 
the amount of water induced to infiltrate from the River to the aquifer at any 
given time would be dependent on several factors, not related to the pumping 
rate, such as the vertical and horizontal permeability of the aquifer deposits 
underlying the River, the,depth, quantity and velocity of flow in the River and 
the temperature of the river water. 

42. As the flow in the River decreases, the infiltration rate of water from 
the River into the groundwater aquifer will likewise decrease due to the reduced 
width of the River and the reduced depth (head) of the water in the River. Various 
infiltration rates (expressed in terms of gallons per day per surface area of 
river bottom per foot of effective head difference) were discussed at the hearing 
by the various technical witnesses to estimate the loss of water (recharge) from 
the River into the aquifer during low flow conditions on the River of 8 million 
gallons per day or less at the Project Site. If a new gauging station were 
located on the River downstream of (he Project Site in the general vicinity of 
the Thruway bridge, however, practically all of the infiltration during periods 
of low flow from the River into the aquifer would occur upstream of this gauging 
station and would be reflected in the gauge readings. Based on the rate of 
infiltration expected for this aquifer, it would be highly unlikely that the 
River would ever entirely dry up or drop a significant amount below 8 mgd if the 
Applicant reduced its pumping from the subject veils when the flow in the River 
was 10 mgd and ceased all pumping when the flow in the River was 8 mgd respectively 
as recorded at the downstream gauge. 

43. The Ramapo River from the New Jersey-New York State Line upstream to a 
point 1.5 miles southeast of the Village of Sloatsburg is classified as Class A 
with a Standard of A which indicates a best usage of water for "water supply for 
drinking, culinary or food processing purposes and any other usage." The River 
from that point upstream to Tributary 23, about 1.5 miles south of Harriman, 
is classified as Class A with a Standard of A(T) which Indicates that the waters 
have a further best usage as a trout fishery resource. 
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44. The Lanapo River is suitable for boating and canoeing generally 
during the spring and early su=2er fron the Orange and Rockland daa in the 
ttiddle of the Project Site to the New Vork-New Jersey State Line. This section 
of the River nay also be used by childred for United iwisrning in some of the 
deeper pools. Upstrean from the Project Site, sections of the River are used 
for trout fishing while the section vithin the Project Site contains certain warm 
water species Including panfish and a .-few small-mouth bass. 

Stipulation with the Village of Hillburn 

45. The Village of Hillburn is located imaediately northwest of the Village 
of Suffern on the west side of the Hew York State Thruway. The Village has a 
population of about 1300 persons with 256 netered water services. 

46. The Village presently obtains Its water supply from a surface reservoir 
located west of the Village and from wells located within the Village. These 
sources of supply are barely adequate to meet the Village's present and future 
water supply demands and for the last few years the Village has been actively 
investigating the development of additional sources of supply. 

47. The Village of Hillburn and the Applicant entered into a stipulation 
dated August 27, 1975, whereby the Village would purchase a wholesale supply of 
water from the Applicant through a metered connection on Fourth Street near the 
Erie Railroad right-of-way on the east side of the Ramapo River. This new supply 
of water is intended to replace the Village's existing supplies. Under this 
stipulation the Village would also continue to provide retail water service. 

48. The agreement between the Applicant and the Village is for a period of 
30 years subject to several conditions including but not limited to the mipimum 
and maximum quantities of water to be furnished, the price of the water and the 
water pressures to be*provided. The agreement is further contingent upon the 
Department approving the subject Project. 

Stipulation with the State of New Jersey 

49. During the hearing session on January 28, 1976, a stipulation dated 
September 11, 1975, was jointly presented by the Applicant and the Division of 
Water Resources, Department of Environmental Protection, State of New Jersey, and 
made part of the hearing record. The North Jersey District Water Supply Commis- 
sion, the Township of Mahwah, New Jersey, and the Ford Motor Company (Kabwah, 
New Jersey, plant) likewise joined in this stipulation. The pertinent conditions 
of this stipulation are summarized as follows: 

A. In the event the Department determines that all or part of 
the conditions specified below are unacceptable in granting 
any approval of this Project, each of the aforementioned 
parties reserve the right to reinstate its objections 
without prejudice. 

B. The Applicant shall install water monitoring and measuring 
devices on the Ramapo River upstrean and downstream of the 
subject Project Site. 
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C. Said doaitoring and ntasuring devices ihall remain in 
continuous operation for the duration of the agreeaent 
between the Applicant and the parties unless otherwise 
agreed upon in writing by the parties. 

D. The Applicant shall make available to the parties monthly 
susaaries of river flow and puspage from the aubject wells 
unless otherwise agreed upon in writing by the parties. 

E. The Applicant ahall also make available to the parties 
hydrogeological data relating to the operation on the 

subject well field. 

F. A computer model of the aquifer at the subject Project Sita 
shall be developed by the Applicant within two years 
following any approval of this Project by the Department. 

G. Whenever the flow of the Ramapo River measured at a gauging 
station referenced to in paragraph "I" below is between 
8 and 10 million gallons per day and the parties have 
determined that as the result of the Applicant's pumping 
an infringement exists as to the existing diversion rights 
to the waters of the Ramapo River by the State of New 
Jersey, the Applicant shall reduce its rate of pumping by 
a quantity equal to the infringesent up to a maximum 
reduction of 2 million gallons per day. 

H. In the event the procedures in paragraph "G" above fail to 
cure the infringement on the existing rights of diverters 
in the Sfate of New Jersey, the Applicant agrees to submit 
the issue of infringement to arbitration. 

I. Notwithstanding paragraphs "G" and "H" above, the Applicant 
will cease all pumping .from the subject wells if the flow 
of the Ramapo River as measured at a gauging station to 
be installed between the Village of Suffern and New York 
State Thruway crossing of the Ramapo River is at or below 
8 million gallons per day. 

J. The conditions of this stipulation do not apply to any 
possible future requests for additional water from this 
well field by the Applicant beyond the pumping limits 
requested herein. 

Village of Suffern Water Supply 
and Sewage Treatment Taeilitles 

50. The Village of Suffern maintains its own Village owned and operated 
water system with its sources of supply located in a well field adjacent to the 
east bank of the Ramapo River within the Village about 2000 feet south (downstream) 
of the southern boundary of proposed Ramapo Valley well field of the Applicant. 
In 1975 the Village had a population of 10,000 persons. Future growth within the 
Village is expected to be gradual^ increasing to 15,500 in the year 2000. 
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51. The Village'! systea consists of three wells which pu=p directly through 
a central puap station and treatsent building into a transmission nain and then 
into the distribution systea. The aystea also contains two service (pressure) 
storage reservoirs and a separate booster pumping station which puaps water into 
a high service (pressure) district located in the eastern section of the Village 
and to a high pressure storage tank. Treataent facilities consist of chlorina- 
tion and a recently completed treatment plant for the removal of manganese from 

Veils Nos. 1 and 3. 

52. The capacity of the Village's wells is as follows: 

Well No.      Tear Installed   Capacity (GRQ   Drawdown" (Teet) 

1 1936 600 9 
2 1937 900 12 
3 1973 1500 10 

The combined yield of the three wells is 3000 gallons per minute or 4.28 million 
gallons per day (M3D). With the largest well out of service, the combined 
capacity would be reduced to 1500 gpm or 2.14 mgd. The Village also maintains an 
interconnection for emergency purposes with the adjacent facilities of the Appliant. 

53. The average daily demand on Che Village's system in 1975 was 1.85 mgd 
and the maximum demand (based on 150 percent of the average) was 2.77 mgd. 
Estimates for the year 2000 for the average and maximum demands are 2.37 mgd 
and 3.55 mgd, respectively. 

54. Since 1968 the Village has engaged the consulting engineering firm of 
Thomas M. Riddick and Associates, New York City, for all matters involving its 
water supply and sewage treatment systems. Norman Lindsay, T.E., has been 
associated with this firm for the past 30 years and is now its president. . 
Mr. Lindsay reviewed the Applicant's proposed Project and evaluated Its potential 
effects on the water supply and sewage treatment facilities of the Village of 
Suffem. » 

55. In order to meet peak demands on its system in the future with the 
possibility of one of its existing veils out of service, the Village applied to • 
the Department in 1974 for the development of its Well No. 4 with a yield of 1400 
gallons per minute (2 mgd). This veil is intended to be used primarily for 
standby purposes and as needed to meet peak demands on its overall system. This 
veil was approved by the Department on October 8, 1974, under Water Supply Applica- 
tion No. 6437 and Is scheduled to be placed Into operation In 1977. 

56. The nearest proposed veils of the Applicant in this Project (Well No. 2 
and Well No. 10) would be located 2200 feet and 3100 feet, respectively, to the 
north of nearest well (Well No. 1) of the Village of Suffem. The Village's new 
Well No. 4 would be located in this sane general area about ISO feet north of 
Well No. 1. The Village's Well Ho. 3, which has the greatest capacity. Is 
located about 2800 feet from the closest of the Applicant's proposed veils. In 
general, the aquifer formation within the Suffem well field Is thicker, wider 
and more transmisslve with better river infiltration conditions than at the 
proposed Project Site of the Applicant. Suffem's veils are also spaced closer 
together than the Applicant's proposed veils and the veil screens are set at a 
somewhat higher level (elevation). 
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58. The niaijcira average leven day consecutive low flow with a return 
occurrence of 10 years (HA7CD/10) of the Ramapo River at Suffem ii about 6.7 mgd. 
The Ramapo River at this point has been deternlned by the Department as a water 
quality Halting strean with respect to the discharge of treated sewage from the 
Suffem treatment plant. The waste assimilative capacity of the Ramapo River at 
this flow rate, which was used to calculate the effluent limitations "in Suffern's 
present permit, Is In the range of 760-940 pounds of total oxygen per day. The 
effluent presently being discharged from this plant exceeds this limit and the 
Village is under a directive of the Department to upgrade its existing facilities. 
The Village in 1975 prepared a "Plan of Study" to upgrade its sewage treatment 
facilities to provide a higher degree of treatment and to allow for an expansion 
of the capacity of the plant. This proposal of the Village is presently under 
review by the. Department and the United States Environmental Protection Agency. 

Position of the Village of Suffem 

59. The Village of Suffem requested in its Summary Brief filed on May 13, 
1976, that in the event the Department approves the subject Project, in whole or 
in part, the following conditions, which are sussnarized, be imposed. 

A. Such monitoring and measuring devices necessary to 
determine the Impact of the proposed Project on the 
water resources of the Ramapo Valley be Installed and 
maintained by the Applicant. Details of the proposed 
monitoring installation should be subject to approval by 
the Village of Suffem. 

B. If alterations to any of Suffern's water supply facilities 
become necessary, such alteration shall be carried out in 
a meaner satisfactory to the Village of Suffern, and shall 
result in conditions at least equal to present conditions. 
Such alteration shall be performed at no cost to the 
Village even if it is necessary to provide a betterment 
in order to equal existing conditions. If no agreement 
can be reached between the Village and the Applicant with 
respect to the implementation of either of the above 
conditions, the matter shall be subject to arbitration. 

C If at any time the actions of the Applicant incapacitate 
part or all of the Suffem water supply, if requested, the 
Applicant shall furnish water to the Village at a cost no 
greater than the cost to Suffem for producing its own 
water until the condition is corrected. 

D. The Applicant shall maintain the oiiiilinum average 7 day 
consecutive low flow recurring once every 10 years 
(MA7CD/10) at the existing Mahwah gauge by supplementing 
the minimum flows as required. 
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E. The Applicmt «ball cease *11 puaping if the grouadwacer 
t*ble in Che Suffem *rell field drops below elev*cion 258 
vith no pu=p operating. 

60. The Applicant, in its Reply Brief filed on June A, 1975, responded to 
the conditions of approval requested by the Village of Suffem as follows: 

A. The Applicant has no objection to the Village of Suffem 
offering reconrsendations concerning the details of the 
proposed river gauging station or other monitoring 
facilities'which the Department may require, provided 
they are not in conflict vith the recosxnendationi and - 
requirements necessary to fulfill the terms of its 
stipulations with other parties. 

B. The Applicant agrees to pay for modifications, repairs or 
alterations to Suffern's facilities deemed to have been , 
damaged as a result of its operations In the proposed 
Ramapo Valley well field. The Applicant further does not 
object to a determination by a third party in the event 
the principal parties are not in accord although It 
believes that oeasuring the extend of damage might 
better be reached through further negotiations with the 
Village of Suffern. 

C. In the event the Applicant, through its operations of the 
subject Ramapo Valley well field, should somehow cause 
damage to Suffem which would not permit It to use its 
facilities to satisfy the needs of its consumers, the 
Applicant would furnish as much water as is necessary to 
Suffem at a cost equal to Suffern's production costs 
for such time as the interference by Spring Valley shall 
persist or until Suffern's damage Is remedied. 

D. The Applicant contends that It should not be obligated to 
naincain the minimus average 7 day consecutive low flow 
recurring every 10 years (MA7CD/10) throuth supplementation 
of the river flow above Suffem and that the stipulations 
designed to satisfy the minimum flow requirements of other 
users amply demonstrate the reasonableness of the Appli- 
cant's voluntary action with regard to river flows. 

E. Since the Applicant has Indicated In Item B above Its 
willingness to correct through whatever means may be 
necessary any damage to Suffern's wells, there Is no 
reason for Suffern to discontinue pumping when the ground- 
water table in the Suffem veil field drops below 
elevation 258. 
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Existing Water Supplies—Other Co=unitie8 
in the Ra=apo River Basin  

61. The Village of Sloataburg, located about 2 niles north of the Project 
Site, is supplied by the Pothat Water Company, vhich takes its aupply of vater 
fron Pothat Lake. As indicated in the Coaprehensive Water Supply Study for 
Rocklaad County (CPWS-67), previously cited in this E*port, the aources of aupply 
of the Pothat Water Company are adequate to supply the Village through the year 

2020. 

62. Sterling Forest Corporation owns large tracts of presently undeveloped 
wooded mountain terrain comprising « large portion of the upstream portions of 
the Ramapo River Basin located in the Town of Tuxedo generally west and north of 
the Village of Tuxedo Park in Orange County. Overall, the Corporation's total 
land holdings are in excess of 20,000 acres. Of this total, some 2000 acres 
have been developed for housing units, research and educational facilities for 
several major corporations, and for various recreational facilities Including a 
snail ski area and a major scenic attraction known as Sterling forest Gardens. 
The Corporation presently has an existing water supply system containing both 
surface reservoirs and a number of wells.  It appears that the Sterling Forest 
Corporation is planning a large residential complex to consist of 3900 units 
known as Sterling One. Thic project as proposed would be developed over the next 
10 to 12 years on 1300 acres located along both sides of Route 210 several miles 
west of the Ramapo River and at considerably higher elevations. No testimony 
was presented at the hearing to Indicate whether that project as presently 
proposed would be approved by the local authorities and if approved, when It 
would be actually developed. Furthermore, no testimony was presented to Indicate 
whether Sterling Forest would need to develop additional sources of public water 
supply for this proposed project, and, if such additional supplies were needed, 
she tier any development of wells in the vicinity of the Ramapo River would be 
considered. ' 

63. Downstream from the Village of Suffern, the Borough of Mahwah, New 
Jersey, takes Its supply of water from wells located near the Ramapo River. The 
Borough of Oakland, New Jersey, located several miles south of Mahwah likewise 
takes its supply of water from wells and the North Jersey District Water Supply 
Co=isslon pumps water from the Ramapo River further downstream at the community 
of Pospton Lakes Into Its Wanaque Reservoir. 

Miscellaneous 

64. A single crossing of the Ramapo River in the vicinity of the Route 59 
bridge would be required for the pipeline connecting the various wells within the 
well field. This crossing would be on lands owned by the Ramapo Land Company 
from which the Applicant would obtain an easement and on lands already purchased 
by the Applicant. 

65. The crossing would involve the construction of a narrow trench 
approximately 80 feet long across the River. The pipe would then be laid in the 
trench, the trench backfilled, and the disturbed banks of the River riprapped 
with large boulders. 
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66. The Applicant's total assets as of Decesber 31, 1975, were in excess of 
61 nllllon dollars. In the event any legal daoages should result froa the 
carrying out of this Project, the Applicant would be capable of paying any damages 

to which it night be adjudged liable. 

67. The chemical and bacteriological quality of the water fron the subject 
wells meets New York State drinking water standards and, as a further safeguard 
against any contanination within the distribution system, all water from these 
wells will be chlorinated prior to distribution. Chemical adjustaaent for pH 
would be applied in the central pump station if necessary. Tie elevation of the 
top of the well casing of each permanent well would be higher than the 100-year 
flood level of the Eamapo River. The Applicant would also own the land 
Isaedlately surrounding each well or obtain a protective eaaement where ownership 
Is not possible In order to provide adequate protection of the wells from the 
discharge of any surface contaminants. 

68. In addition to the approval of these wells by the Department, the final 
plans must also be approved by the Rockland County Health Department. In order 
to construct the central pump station, the Applicant must obtain a Building Permit 
from the appropriate local municipality. 

CONCLUSIONS AND RECOMMENDATIONS 

I. The standards upon which a determination must be made by the Department 
for any project Involving the taking of a source of water supply and for the 
distribution of that supply to the public are contained in Article 15, Title 15, 
of the Environmental Conservation Law. Sections 1-0101 and 3-0301 of the Environ- 
mental Conservation Law also state with particularity the policies and factors 
which guide the Department in reaching a decision on projects which may have a 
substantial impact 09 the environment. These Include: 

A. "...the policy of the State of New York to conserve, 
improve and protect its natural resources and environ- 
ment and control watejr, land and air pollution, in order 
to enhance the health, safety and welfare of the people 
of the state and their overall economic and social well 
being." Section 1-0101(1) 

B. "...the policy of the state...to develop and manage the 
basic resources of water, land, and air to the end that 
the stftte may fulfill its responsibility as trustee of 
the environment for the present and future generations." 
Section 1-0101(2) 

C. "...the policy of the state to foster, promote, create and 
maintain conditions under which man and nature can thrive 
in harmony with each other, and achieve social, economic 
and technological progress for present and future 
generations..." Section 1-0101(3). In particular, see 
Section 1-0101(3)(b) and (c). 
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D. "...the responsibility of the deparnaeat, in accordance 
with tuch existing provi.lons and imitations as nay be 
elsewhere set forth in law, by and through the co^nissioner 
to carry out the environmental policy of the state let forth 
in Section 1-0101 of this chapter..." Section 3-0301(1). 
In particular, aee Section 3-0301(l)(b), (c), and (t). 

2. In addition. Sections 15-0103 and 15-0105 provide additional findings 
and policies which the Cocnissloner must consider in adainlsterlng Article 15 

including deterrdnationa on public water aupply «y8t^- S" "P"1^7 ,,, 
Section 15-0103(2). (3), (8), (11) »nd (13) and Section 15-0105(1), (2), (3), 

(4), (5), (6), and (7). 

3. The standards upon which a determination must be made by the Depart=ent 
for any project Involving the taking of a source of water supply and for the 
distribution of that supply to the public under Section 15-1503 of the Environ- 
nental Conservation Law are contained In sub-Bectlon 15-1503(4) of that Law. 

This sub-Section reads as follows: 

"15-1503(6). The departaent, after hearing, shall detemine 
whether the plans proposed are Justified by public necessity, 
whether they take proper consideration of other sources of 
supply which are or may become available, whether they provide 
for the proper and safe construction of all work connected 
therewith, whether they provide for the proper protection of . 
the supply and the watershed from contamination or provide for 
the proper treacsent of such additional supply, whether they 
provide for an adequate supply; whether such plans are just 
and equitable to the other nuniclpallties affected thereby 
and to the inhabitants thereof, particular consideration being 
given to their present and future necessities for sources of 
water supply, and whether the plans make fair and equitable 
provisions for the determination and payment of any and all 
legal damages to persons and property both direct and indirect 
which will result from the execution of the plans or the 
acquiring of such lands. If the application Is for approval 
of a multi-purpose project, in whole or in part authorized by 
a general plan adopted and approved pursuant to Title 11 of 
this article, the department. In addition, shall determine If 
the plans as submitted are in conformity with such general 

plan." 

4. The standards upon which a determination must be made for any project 
Involving the disturbance of a stream bed classified C(T) or higher under 
Section 15-0501 of the Environmental Conservation Law are contained in 
Section 608.6 entitled "Standard^1 of the Official Compilation of Codes, Eules 
and Regulations of the State of Hew York (6NYCRR - Conservation).  Ells Section 

reads as follows: 

"608.6 Standards,  (a) The basis for the issuance of a permit 
shall be a determination that the proposal is in the 
public interest in that: 

(1) The proposal is reasonable and necessary. 
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(2) The proposal vlll not endanger the health, lafcty 
and velfarc of the people of the State of New York. 

(3) The proposal vill not cause unreasonable, uncon- 
trolled or unnecessary dasage to the natural 
resources of the State, Including soil, forests, 
water, fish and aquatic and land related environoent.- 

"(b) Where disturbance of stream bed is involved—the proposal 
will not cause unreasonable, uncontrolled or unnecessary: 

(1) Erosion of soil from banks or uplands. 
(2) Increased costs of water treatment. 
(3) Loss of crop land and forest flooding. 
(A) Destruction and failure of natural propagation of fish 

and aquatic resources. 
(5) Loss of water for beneficial uses and purposes. 
(6) Pollution of affected waters. 
(7) Increases in turbidity. 
(8) Deposition of silt and debris. 
(9) Irregular variations in water velocity. 

(10) Irregular variations in temperature of waters. 
(11) Irregular variations in level of waters." 

5. The decision by the Department on the subject proceedings is limited to 
a determination of whether or not the proposed project meets the criteria cited 
in Conclusions Nos. 1, 2, 3 and 4. 

6. The decision by the Department on this Project should not be construed 
as a precedent regarding future decisions to be made on any subsequent applica- 
tions that cay be filed by the Spring Valley Water Company, Inc., or by any other 
waterworks corporation, municipality, or other party for the development of 
either ground or surface waters within the Ramapo River Basin for public water 
supply purposes. 

7. Assuming that all well supplies are operating at maximum or near 
maximum capacity and the DcForest Filter Plant is operating at 20 million gallons 
per day, which is twice the average daily yield of the reservoir allocated to 
Rockland County residents, the Applicant's present sources of supply are Just 
adequate to meet the peak demands on its overall system through 1977. The con- 
struction of the wells recently approved-under Water Supply Application No. 6503, 
together with the Applicant's present sources of supply, should be sufficient, 
however, to meet peak demands on the Applicant's overall system for the next two 
to three years. 

6. The Applicant has an obligation to provide water under all conditions 
and at all times of the year to meet average and peak demands on its system as 
these demands arise and to plan ahead to have the necessary sources of supply, 
transmission, distribution and storage facilities constructed prior to the time 
such facilities are needed. The Applicant carried out lengthy site investigations, 
well testing and other planning activities for the development of the subject wells 
cocznencing in 1971. The Applicant thereafter applied to the Department under the 
subject application In December 1974 to allow sufficient lead time to obtain all 
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necessary approvals and to itutall the subject wells In aivance of the projected 
increased peak and average demands on Its system cocsaencing in 1979 or 1980. 

9. The present and future water supply needs of the residents of the Raaapo 
River Basin both upstrean and downstreaa fron the Project Site in New York State 
and within the State of New Jersey downstreaa fron the Project Site «nd the 
potential to meet these needs by the reasonable acquisition and use of the 
surface and groundwater resources within the Ramapo River Basin xaist be considered 
by the Departnent in reviewing the aubject proposal by the Applicant. The 
Departaent must also take into consideration the uses of the Ramapo River for 
recreational purposes and the maintaining of sufficient flows for aquatic life 
and for the assimilation of treated aewage and industrial waste discharges 
downstreaa of the Project Site. 

10. The hydrogeologic investigations including the development of test *nd 
observation wells carried out by the Applicant and its consultants have been 
sufficiently detailed to indicate the presence of an excellent aquifer formation 
in the Ramapo Valley adjacent to the Ramapo River extending a considerable 
distance upstream from the Village of Suffem. These tests further indicate that 
the quality and quantity of water in this aquifer is sufficient to permit the 
developssent of a series of large capacity wells for public water surely purposes. 

11. The development at this time of a major well field adjacent to Ramapo 
River at the western edge of the Applicant's service area is a feasible source 
of water supply, from an engineering, geologic and economic standpoint, to meet 
the projected increased average and peak demands on the Applicant's total 
system. 

12. The investigations carried out by the Applicant identified in 
Conclusion No. 10 indicated that the Ramapo Valley aquifer is relatively complex 
and that extrapolation of limited well pumping tests to determine the total 
aquifer response cannot be solely relied upon. Further well testing together 
vith continuous monitoring of the Ramapo River and controls on the quality of 
water to be pumped should therefore be required by the Department in any 
approval of the subject Project in order to protect the water supply rights of 
the residents within the areas specified in Conclusion No. 9 and to insure that 
adequate flows are maintained in the Ramapo River for other purposes. 

13. The development of additional veils in the Ramapo Valley would also be 
a logical source of public water supply to meet the needs of the residents of the 
Villages of Hillbum, Suffern and Sloatsburg. The wells proposed by the Applicant 
would have ample surplus capacity to supply water on a wholesale basis Co the 
Village of Billburn as is presently proposed as the result of the stipulated 
agreement between the Applicant and Billburn. These wells vould also have an 
ample surplus capacity to supply water to the Village of Suffem if such water 
is needed due to any temporary loss of capacity in the Suffem veil field or on 
a permanent basis if at some time in the future it is advantageous for the 
Village of Suffem to purchase all or part of its water from the Applicant. 
There was no testimony presented at the hearing to indicate that there vould be 
any need for the Village of Sloatsburg or the Pothat Water Company to develop 
additional sources of either ground or surface water in the Ramapo Valley In 
the foreseeable future. 
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1A  Although the Village of Hillbttro vould be acquiring a new wholesale 
•ource of public water aupply from the Applicant to replace its existing sources 
of supply under the terns of the aforementioned stipulated agreenent with the 
Applicant, the Village would continue to provide retail water service within the 
Village. A separate water supply application will therefore be required by the 
Department from the Village prior to the time the Village plana to purchase such 
a wholesale supply of water from the Applicant. 

15. The development of the subject wells by the Applicant is not expected 
to have a significant adverse effect on the water supply facilities of the 
Village of Suffern although some lowering of the water levels within the Suffern 
well field might be expected. Any adverse effects which might occur^within the 
Suffern well field mast probably could be corrected at the Applicant's expense 
by lowering the pumps in Suffern's wells, by a reduction in the pumping rate of 
the Applicant's wells during periods of low flows in the Ramapo River, or by 
other operational controls as may be specified in the conditions made a part of 
any approval of this Project. Furthermore, an approval of this Project in whole 
cr in part does not preclude any other nunicipality, private water company or 
other party either upstream or downstream from the Project Site from applying to 
the Departaeat in the future for the development of either surface or groundwater 
supplies in the Rasapo River Valley. 

16. The development of the subject wells by the Applicant is not expected 
to have an adverse effect on the few private well supplies serving individual 
houses in the hamlet of Ramapo located imaedlately upstream from the Project Site. 
If damages should occur to any private wells, the Applicant is prepared to make 
arrangements to Insure that no person is without water and/or to satisfy any 
claims for financial damages. 

17. The single pipeline crossing of the Ramapo River within the Project 
Site would Involve only a temporary disturbance of a short section of the bed 
and banks of the Ramapo River in the vicinity of the Route 59 bridge. The 
effects of this disturbance would be further minimized by the methods of con- 
struction to be employed by the Applicant. This pipeline crossing is reasonable 
and necessary as part of the overall Project and the proposed method of construc- 
tion would not endanger the health, safety and welfare of the people of the State 
or cause any unreasonable, uncontrolled or unnecessary damage to the natural 
resources of the State. 

18. No testimony was presented to indicate that the carrying out of this 
Project would cause any adverse effects on the water quality in the Ranapo River 
or unduly reduce the normal flows In the River thereby reducing the recreational 
potential of the River or the use of the waters of the River for waste assijntla- 
tlon by the Village of Suffern and/or other downstream parties. The period of 
greatest demands on the Applicant's system and the corresponding period when the 
wells would have the maximum use would generally ocpur in the months of late 
Kay-early September while the lowest flows in the Ramapo River generally occur 
during the month of September with some low flows occurring in August and 
October. 
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19. Ko testioony was pre.ented to Indicate that there is my correUtion 
betveen present operational problems at the Rockland County Sew^r District Plant 
No. 1 in the Tovn of Orangetown. vhich are pre.ently under investigation and review 
by the Department, and the development of additional sources of public water aupply 
by the Applicant. The tint  required by the Applicant to construct the necessary 
transnission main and to fully develop ..the pemanent wells proposed under this 
Project would be a ninimua of 2-3 years and more likely 4-5 years which ihould 
provide time for the present problems at the aforementioned aewage treatment 

plant to be resolved. 

20. The Project, as modified with the recomended conditions of approval 
herein, is justified by public necessity and meets aach of the statutory determina- 

tions listed in Conclusion No. 3. 

21. In view of the above Findings of Fact and Conclusions, it is hereby 
reeegnended that the subject Project be approved as modified by the following 

conditions: 

A. The Applicant is authorized to acquire as additional 
sources of public water supply for its overall system a 
total of up to 10 wells with an installed pumping 
capacity not to exceed 1A million gallons per day on 
lands presently acquired and/or to be acquired by the 
Applicant or to be in some other way controlled by the 
Applicant known as its "Ramapo Valley Well Field" 
located in the Village of Hillbum and the Town of 
Ramapo, Rockland County, as shown on the maps and plans 
filed with the application. 

B. The Applicant in its development and subsequent operation 
of this Project shall be bound by the terms of its 
stipulation with the Village of Hillburn dated August 27,. 
1975, and the terms of its stipulation with the Department 
of Environmental Protection, State of Hew Jersey, dated 
September 11, 1975, which stipulation was likewise agreed 
to by the North Jersey Water Supply Commission, the Town- 
ship of Mahwah, New Jersey, and the Ford Motor Company 
(Mahwah, New Jersey, plant). The terms of the afore- 
mentioned stipulations shall remain in effect unless 
modified by the respective parties and thereafter 
submitted to the Department for approval. 

C. In addition to the monitoring and measuring devices to be 
installed on the Ramapo River upstream and downstream of 
the Project Site and the computer model of the aquifer -to 
be developed in conjunction with the installation of the 
permanent wells, all in compliance with the stipulation 
entered into between the Applicant and the State of Hew 
Jersey, the Applicant shall Install an observation well 
downstream of the Project Site In the vicinity of the 
New York State Thruway bridge. The exact location and the 
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records to be kapc for thli well ihall be determined by 
the Applicant after consulting with the Village of Suffem 
provided, however, that any agreeaent vith the Village of 
Suffem shall not conflict vith the terms of the afore- 
mentioned stipulation with the State of New Jersey. 

D. The total voluae of water pumped froo any combination of the 
10 Ramapo Valley wells ahall not exceed 14 million gallons 
per day on any given day and the total amount of water 
pumped in any calendar month shall not exceed the figure 
obtained by multiplying the nunber of days in that month 
by an average pumping rate of 10 million gallons per day. 

E. The Applicant shall maintain daily pumping records for the 
total amount of water pimped from each well and shall also 
maintain flow records for the Ramapo River at the gauging 
stations to be established upstream and downstream of the 
Project Site respectively, as more fully outlined In the 
aforementioned stipulation with the State of New Jersey. 
As an alternative, the Applicant may contract with the 
United States Geological Survey for the Installation 
and/or maintenance of these gauging stations. In addition 

" to making these records available to the parties to the 
aforeaentioned stipulations, the Applicant shall also 

• make such records available upon request to the Department 
and/or to any appropriate unit of government having an 
interest in reviewing such records. The Applicant shall 
furthermore make such records available upon request at 
its office for review and inspection by the general public 
and upon request shall provide copies to any person upon 
the payment of a fee for any required reproduction of such 
records. 

F. The Applicant must retain ownership of all land which has 
been acquired at the subject Project Site. In addition, 
all land which is not already owned by the Applicant or 
proposed to be acquired located within a 200-foot radius of 
each well shall be protected through the use of easements 
or other appropriate measures to prevent any pollution of 
the ground or groundwater within that distance. 

C. The area around each well shall be graded to direct surface 
drainage away from the well. The top of each well shall 
also be at a higher elevation than the 100-year flood level. 
The central pump station and control building shall be locked 
at all times and be constructed In such a manner to adequately 
protect all equipment from damage by vandals or other 
unauthorized persons. 
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H. Nothing conc*iaed la this decision *nd •pproval »b«ll be 
held to authorire the Applicant to supply, sell or 
distribute water froa any of the subject wells for any 
purpose unless all such water shall first have been treated 
by disinfection in a nanner satisfactory to the Departaent 
and to the Hew York State Departaent of Health. 

I. The Departaent, upon consultation with the New York State 
Departaent of Health, reserves the right to require the 
taking of further sanitary precautions of the further 
treacsent or purification of the water from any one or all 
of the subject veils should conditions in the future 
indicate a need for such action. 

J. Prior to starting work on any construction authorized 
herein, including the peraanent wells, central pump 
station, screaa gauging stations, the transmission main, 
and the transmission main crossing of the Ramapo River, 
detailed plans of such facilities shall have been submitted 
to and approved by the Departaent. Thereafter, such con- 
struction work shall be entirely completed in full 
accordance with the plans which have been so submitted 
and approved. Following the approval of these plans, a 
separate stream protection permit shall be issued by the 
Departaent for the stream gauging stations and for the 
transmission main crossing of the Ramapo River. 

K. In the event the ccccinulty of any private well aupply is 
endangered as a result of the operation of the subject 
wells, the Applicant shall take appropriate measures as 
necessary to Insure that no private well owner Is without 
water and/or take other appropriate measures to resolve 
any claim for daaates. 

L. The Applicant shall make any necessary modifications, such 
as the lowering of pumps, repairs or other alterations to 
the water supply facilities of the Village of Suffern 
deemed to have been damaged as a result of the construction 
or operation of the subject wells. Such alterations shall 
be carried out in a manner satisfactory to and at no cost 
to the Village of Suffern and shall result in conditions 
at least equal Co existing conditions even If it is neces- 
sary to provide a betterment of the Suffern system in order 
to equal existing conditions. 

M. Notwithstanding the terms of Condition "L", If at any time 
the actions of the Applicant have caused damage to Suffem's 
wells which would prevent Suffern from utilizing . 
its facilities to meet the needs of its customers, at Che 
option of the Village of Suffern the Applicant shall furnish 
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water to Suffem «t « cost not greater than the coat to 
Suffera for producing its own water for such tine periods 
as the interference of Suffem'a veils by the Applicant » 
operations shall persist or until aome other action is taken 
by the Applicant to correct the daaage to Suffern'a veils. 

N. The Departaent reserves the right to rescind or to modify 
the approval being given under this decision or to take 
whatever action it may deem suitable and proper to be just 
and equitable to the parties to this proceeding and in the 
public interest if one or more of the permanent wells are not 
constructed and the system placed into initial operation by 
December 31, 1981. The Applicant may, at its option and upon 
notice to the Department, install the 10 permanent veils over 
a number of years provided that all veils shall be installed 
no later than December 31, 1984. 

0. Notwithstanding the terms of Condition "N", the Department 
further reserves the right at any time upon a written request 
from any party to this proceeding or upon its own motion and 
after due notice to all parties to reopen the hearing on the 

- subject Project if documentation is submitted including but 
not limited to the following points: I) the carrying out of 
this Project has caused or would tend to cause a significant 
change in the water quality of the Ramapo River and/or a 
significant reduction in the waste assimilative capacity of 
the Ramapo River required for the discharge of treated sewage • 
or industrial wastes for any downstream discharger; 2) the 
carrying out of this Project has caused or would tend to 
cause a significant change in the quality or a significant 
change in the vater levels of the veils used as sources of 
public water supply by the Village of Suffem; 3) data 
collected by the Applicant as a result of its ongoing 
monitoring program and its computer model analysis indicates 
the operating conditions of approval should be modified in 
order to insure the viability of this aquifer on a long-term 
basis; and 4) the affected parties have previously discussed 
the issues outlined in Items 1, 2 and 3 above and a mutually 
agreed solution could not be obtained. 

Following any reopening of the hearing, the Deparonent may 
reaffirm, rescind or modify any of the conditions of this 
decision in any manner as may be found to be just and equitable 
to the parties to this proceeding and in the public interest. 

P. Any modification of the terms of the stipulations between the 
Applicant and the Village of Hlllbum and the Applicant and 
the State of New Jersey or any other agreements between the 
affected parties on the issues identified in sub-Items 1, 2, 
and 3 of Condition "0" above shall be submitted to and be 
approved by the Deparcaent. 
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i. in conjunction with the develop^ of the ^"f"^Jr 
1  Ranapo Valley well., the Applicant "^ «P0° • "^!!e 

water service, supply potable water to the lands of the 

R«apo Sad C^p "y or to any ^^^^^"^^"f^aBO 
served by an individual veil supply in the haalet of R^apo 
or in the general vicinity of the Project Site vhe« the 
Applicant had heretofore not previously ""P^f Y""- 
^e Applic^t .hall outline en a *ap to ^ ^P"^" ^ 
areas in which water .ervice would be provided prior to 

supplying such water. 

R. Section 15-1529 of the Environaental Conservation I-w- 
forbids the operation of any of the aforeoentioaed water 
supply facilities until, as constructed, they *»v«*e° 
approved by the Depart^nt. Such final approval viU only 
be given upon a written request to the Departaent by the 
Applicant. In general, such approval will not be given 
until all provisions affecting quality of the water and 
safety of the works fully have been cosplied with.. 

S. Granting of the approvals in this decision for th* »ubJ"c 

Project by the Departaeat does not relieve the Applicant 
- of the respoasibility of obtaining any other pernissioa.— 

coasent or approval which nay be required fron aay other 
unit of goveraseat haviag Jurisdictioa. 
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Office of Ee*rlng Officer* 

Oeteter 24. 1977 

&rl CroMMD, K»q. 
iprloj T«ll»7 »itrr Cc*p«7, I»e. 
HO •etc l^^ck tomd 
*€*t *y*c)L. Mm Tort 10994 

Bear Kr. CroMMDt 

•tter Supply Appllettioo to. 6507 
Spring yillrj 9Utx Ctmptaj, Inc. 
t>J—po VBller gell») 

Tbit letter Ls In reply to your recent truest for s verlfleatioa of the 
date "1980" which «pp«*r? on page 8 in the noct to Utt llae of Finding 
of Fact So.  18 of the Department's Decialoo oo the •ubjftet appUcatloo, 
dated Septe^er 15, 1976.    Specifically you Inquired whether the date "ISBO" 
my be in error aod whether the correct dace ofaould have road ,,1978." 

To detexiainc whether the date "1980" la correct or In Bzxor, X rcricved the 
entire Bearing Officer's Kepcrt, idiich Report wet adapted and locorparated 
by reference «• the Departaeot'a Deciaioo. 

Specific reference to the projected average aod —xfTmi daily water denaads 
on the Spring Valley tkter Ccnpany'a orarall ayatem, the additioaal aourcea 
of supply planned by the Ceapany under Biter Supply Application So. 6503, 
and the seed for the subject Kaoapo Valley Veils to *eet l&eraaaed pmk aod 
average daatnda oo the Co^any's ayatea my be foand la Fiodinga of Facts 
SOB. 6,  15,  16,  17 and 18 and in Co&cluaioaa Bos.^Saad 11.    For your 
Informatioa and review I have extracted « copy of pages 6. B, 22 and 23 from 
the subject Deciaioo, vhereupoo the aforeaeatioocd Findiaja of Fact aad 
Coocluaiooa are found. 

2 call yoor particular attaotieo to the last llae la Ooaeloaloo lo. 7.   The 
•eat two Co Uraa yoara ladicated thcrela refers Co the yoars 1976, 1977 aod 
197S.   The last llae of Coaclasiao So. 8 furthcxaore rafara Co Che laa^alUtlon 
•f Che aafajact Saaapo Valley Veils la a*»ae« of tha projactod peak aad average 
4mmad* on Che Cewpaay'a ayctwa coMawela^ la 1979 ac 1980. 

After revlovi^ Che ootUc Sacialea U la avldeat Chat Che Aate •19SO" U 
Che aaxt Co last Uae of Fiadiac af Fact So. U was Inadvcrta^ly U arror 
aad thia Aote ahould corraetly xoad "1978."   the laat aantaacc af Fiading 
of Fact So. 18 ahould acoordlagly cocractly ra^d aa folloas:    "To woct Che 
projected p«ah deamods beye*d 1978 woald require Che development of additiooal 
source* of supply." 
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to. Cro«wn - 2 - October U,  H77 

U* mfologi** tax Aoy inconv«al«act thlt trror Btj brrt Mtuad y«o aad «« 
H^"V- you for cilILas It to our attastlos.   Thla letter vill v*rr* ma 
toraal Boetfieitloo by the D«p»rt*»n£ of the •ocroctloo ef tMe orror mad 
thlt letter My b« «j>p«Qd»<i to yo«r copy ef Uu frecixioo.    Vc vill UkawUe 
epfeorf the file copy Of thlt  letter to the cclflMl of the BeeUloo •tilch 
t» keft oo file in our Albtay office. 

Terr Cnlj jregra. 

labert t. Brow 
meeiriac Officer 

«LSDile 
Kncloiurt 

ec:    George Denakln - OXC - Sew Mt« 
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Si"rinK°\Vlicy, New York I099i 
West Branch Conservation Assn. 
100 South Mountain Road 
New City. N. Y.  10956 

Mr. Eric B- Cutwater 
Acting Regional Administrator 
U.S. Environnental Protection Agency 

Region II 
26 Federal Plaza 
New York. New York 10007 

Attention Chief. Environnental Impact Branch 

The ilonorablt r-T.janin A. Giltnan 
Henber of Congress 
House of Representatives 
Washington, D.C. 20515 

Kr. Carl T. Etter, Jr. 
Assistant Utility Engineer 
NYS Public Service Coasmission 
Two World Trade Center 
New York, N. Y.  10047 

Mr. Daniel E. Serrell, P.E. 
Senior Sanitary Engineer 
NYS Dept. of Health 
ESP Tower Bldg. ^t^ Floor 
Albany, N. Y.  1222) 

Mr. Donald Jacobsen 
Library Director 
New City Free Library 
125 South Kain Street 
New City. New York 10956 

Mr. Peter Anderson, Secretary 
Rockland County Soil & Water 

Conservation District 
23 New Hempstead Rd. 
New City, N. Y. 10956 

Honorable Robert Connor 
Nev York State Assernblyman 
60 Kaple Avenue 
New City, N. Y.  10956 

Mr. Isaac Goodfriend 
Rockland County Legislature 
County Office Bldg. 
New City, N. Y.  10956 

Honorable Eugene Levy 
New York State Assemblyman 
1 South Madison Avenue 
Spring Valley, N. Y.  10977 

Mr. Dominic Carratello 
Ford Motor Company 
Highway 17 
Mahwah, N. J.  07430 

Onofrio F. Laurino, Esq. 
Spring Valley Water Co., Inc. 
4100 Park Avenue 
Weehawken, N. J. 07087 

Mr. R. J. Kenyon 
Eord Motor Company 
3900 Welsh Road 
Willow Grove, Pa.  19090 
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COUNTY  OK ALUANT 
)   SSV 

3ULi.ii*:    voiicv water CO" v. Inc. 

Linda SantaBarbara    , bcini; July sworn, dcpiiscs .iiiil s;.y*:  I am tivcr 
eiyliteen years of n^c and a Senior Stenographer  of the Suiic oC Ncu York 
Office of llcnring Officers, having its office in tin; Uw-jjirtncr.c of 
linvirorir.ontal Conservation. 

On tlic 17th day of Septenber,1976,I scrvo.i! the .im.cxcJ icciiion upon  the 
attorneys or persons n;iinod below, hy depositini; a cnic copy thereof, properly 
enclosed in n senlcil, postpaid wrapper, in a ilcpository under the exclusive 
care of the United States Postal Service located in the County of Albany, 
Now York, directed to the said attorneys and" other pcrxoris a: £hc addresses 
heretofore designated by then for that purpose rs follows: 

Mr, Russell Slayback 
Leggette, Brashears and Graham 
Consulting Groundwater Geologists 
55 West State Street 
Westport, Connecticut  06880 

Ken THeia 
Sterling Forest Vater Corporation 
Box 608 
Tuxedo, New York 10987 

Miss Erances Beinecke 
NTIDC, Inc. 
15 West ^6th Street 
New York, N. Y.  10036 

Mr. Charles Myers 
Journal News 
53 Hudson Ave. 
Nyack, N. Y.  10980 

Kr. J. Mrs. Irving Me Her 

Torne Brook Road 

Raraapo, New York 10931 

Mr. John Russell 
News Director 
WRKL 
New City, N. Y.  10956 

ADDITIONAL SHEETS ATTACHED 

Sworn to before me this & 
day of /bytZ~-l-^)t11l 

luiNt noowrr 
•9r«T wnic. stArt or m* rotn 

Miistuti eouimr 

'•^yuJLcJ 
Linda SantaBarbara 
Senior Stenographer 

^^-^^t^jjQi^J-t^^J 
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APPENDIX ''B' 
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PROVXSIONAL 
WSLL CAPACITES 

Production 
Well No. 

-TPM 
4" 

1 
2 
3 

•4 
5 
6 
7 
8 
9 

10 

TOTAL 

Capacity 

uoo 
1400 
1400 

700 
1000 
350 
350 

1400 
700 

1000 

9700 

o 
o 
2;   • 
o 
2 

> 

i. ; 
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g > 
a   .-< 
z 
CT 
W 
S> 
2 
O 

n 
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CO 
a T3 

P 
PS m ^ 
-< € 
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DECISION 

The foregoing Report of Hearing Officer Robert S. Drew, including Findings 
of Fact and Conclusions and Recosraendations, Is hereby adopted and incorporated 

by reference as If set forth In this Decision. 

Such Findings of Fact and Conclusions and Recomendatlona penalt the 
Department of Envlronnental Conservation to approve of the said application, 
naps and plans of the Spring Valley Water Company, Inc., «B nodlfied and aubject 

to the conditions set forth herein. 

IN WITNESS WHEREOF, the Departaent of 
Environaental Conservation hfls  caused 
this decision to be signed and issued 
and has filed the sanse with all maps, 
plans, reports, and other papers 
relating thereto at its office in 
the County of Albany this 15th day 

of Septenber, 1976. 

DEPART1SNT OF ENVIRONMENTAL CONSERVATION 

PETER A. A. EERIE, COMMISSIONER 

STtitiEN/tV GORDON 
ACTING FIRST DEPUTY COMMISSIONER 
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STEPHEN L. GORDON 
(212) 702-5410 

Bgardon^bdlDw.corn 

LAW OFFICES 

BEVERIDGE & DIAMOND, P.C. 
I5TM FLOOR 

47 7 MAOISON AVENUE 

New YORK, NY 10022-5802 

(2121 702-5'400 

TELECOPIER (2I2>702-S<S0 

Septembei-4,2001 

• 

Via E-Maa and FedEx 

EIlaF.Fillippone.Ph.D. 
Passaic River Coalition 
246'Madisonville Road 
Basking Ridge, NJ 07920 

Re:      Case: 98-F-1968 Ramapo Enerpv Limited Partnership 

Dear Dr. Filippone: 

Enclosed please find Ramapo Energy Limited Partnership's responses to PRC-1 through 
PRC-14. 

If you have any questions, please do not hesitate to contact me aif flus office. 

Enclosure 

Sincerely, 

Stephen L/Gordon 

cc:      Exhibit Exchange List (w/enc.) 

NM 9V<44VJ010\LTR\nnnm niponac to VHC1 .U,wp<l 

STATE OF NEW YORK  . 
DEPT. OF PUBUQ! SERVICE 

DATF       imSML 
CASE mZIWESz l%K 
FX (JEL, 

EX. NJDEP-133 

RECEIVED 
SEP - 7 2001 

DIVISION OF LAW 
STATE OF NEW JOSE/ 

WASHINOTOM. DC BALTIHOBE. MD NEW YORH, NY FOBT LEE. NJ SACRAMCNTO. CA SAW FnAMCisco. CA 
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Request No. 
Requested By: 
Requested Of: 
Date of Request: 
Reply Date: 
Subject: 

Case #98-F-1968 
Ramapo Energy Project 

PASSAIC RIVER COALITION 
INTERROGATORYyDOCUMENT REQUEST 

PRC-1 through PRC-14 
Passaic River Coalition 
Ramapo Energy Limited Partnership 
22 August 2001 
Ten days after receipt 
Water Resources 

PRC-1. Please provide all studies, analyses, work papers, or other documentation relied upon 
to support the following statement: "The operation of the Energy Facility will have 
only minimal and localized impacts on the groundwater in the immediate vicinity of 
the Project." (Rebuttal Testimony of Hersbberger/Faldetta/Rudenko, page 18, lines 
11-12.) 

Response: The statement is supported by the information presented in Section 3.0 - Proposed 
Blasting Plan and Exhibit 4 (Blasting Plan) of Addendum No. 2 regarding potential 
impacts to bedrock and the discussion regarding potential groundwater dewatering in 
the Rebuttal Testimony of Hershberger/Faldctta/Rudenko, page 17, line 12 through 
page 18, line 12. 

Respondent: Jeff Hershberger, Sarah Faldetta, Doug Rudenko 

PRC-2. Please provide analyses of pertinent data which compare the annual rate of recharge 
of precipitation to ground water from the site under existing conditions with those that 
would occur if the site were to be developed as proposed. 

Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waiving that objection, 
Ramapo Energy provides the following response; The annual rate of groundwater 
recharge on the Energy facility Site will be decreased by the percentage of the 
property that will be developed by buildings and impervious surfaces. Appendix 1-2 
of the Article X Application presents the Tome Brook Hydrologic Evaluation that 
takes into consideration the proposed development of the property. Attachment E in 
Appendix 1-2 of the Article X Application includes the soil classification curve 
numbers, the times of concentration, and the watershed divides for existing and 
proposed conditions of the Ramapo Energy Facility. This data was utilized in 
evaluating the stonpwater runoff and groundwater infiltration for the proposed 
facility. 
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Case #98-F-1968 
Ramapo Energy Project 

The NYS DEC Stormwater Management Guidelines for New Development were 
utili2ed in designing the Best Management Practices (BMPs) to control and mitigate 
the impacts to water quality from runoff associated with land clearing, grading and 
construction activities. The extended detention basins were selected as the preferred 
method for controlling runoff. High groundwater elevations, shallow bedrock, and 
steep slopes prevent the use of infiltration facilities at the site. A further concern with 
the use of infiltration, as the primary method to manage stormwater, was the potential 
introduction of pollutants through spills to the groundwater without providing 
pretreatment. The proposed method of extended detention allows for pretreatment of 
potential groundwater contaminants. 

Respondent: Janet Bernardo, Jeff Hershberger 

PRC-3. Please provide analyses of pertinent data, which compare the annual rate of discharge 
of precipitation as surface water from the site under existing conditions with those 
that would occur if the site were to be developed as proposed. 

Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waiving that objection, 
Ramapo Energy provides the following response: The Tome Brook Hydrologic 
Evaluation for existing and proposed conditions for various stoim events is included 
in Appendix 1-2 of the Article X Application. Table 1 within Appendix 1-2, clearly 
compares the discharge rates for existing, developed, and proposed conditions with 
mitigation. In accordance with the NYSDEC requirements for stormwater discharge, 
the 2-year, 10-year, and 100-year storm events have been included in the analysis. The 
results of the hydrologic analysis indicate that the Ramapo Energy Facility as 
designed will not result in an appreciable increase in discharge. 

Respondent: Janet Bernardo 

PRC-4. Please provide analyses of pertinent data which estimate the time of travel of ground 
water from the proposed storm water detention basin(s) on site to the closest well in 
the Ramapo Valley Well Field (RVWF), assuming that an average of 10 million 
gallons per day (mgd) is being pumped from the RVWF, and assuming that there is 
no flow augmentation in the Ramapo River from surface water sources and that 
pumping from the RVWF ceases when flows over the Suffem gauging station in the 
river are below 8 mgd. 

Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another parly. Without waiving that objection, 
Ramapo Energy provides the following response: This statement does not present a 
realistic scenario for the migration of shallow groundwater in the vicinity of the 
proposed stormwater detention basins to the Ramapo Valley Well Field (RVWF). It 
is anticipated that shallow groundwater in this area will discharge to either Candle 
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Case #98-F-l 968 
Ramapo Energy Project 

Brook or Tome Brook (or their tributaries) and migrate to the RVWF as surface 
water. 

Respondent: Jeff Hershberger 

PRC-5. Please provide analyses of pertinent data which estimate the time of travel of ground 
water from the proposed storm water detention basin(s) on site to the closest well in 
the Ramapo Valley Well field (RVWF), assuming that an average of 10 million 
gallons per day (mgd) is being pumped from the RVWF, and assuming that there is 
flow augmentation in the Ramapo River from surface water sources so that pumping 
from the RVWF continues when flows over the Suffem gauging station would 
otherwise be below 8 mgd. 

Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waiving that objection, 
Ramapo Energy provides the following response: See response to PRC-4. 

Respondent: Jeff Hershberger • 

PRC-6, Please provide analyses of pertinent data which estimate the static water levels and 
their trends in the ten wells in the Ramapo Valley Well Field (RVWF), during the 
period from 1975 to 2000, and estimate those trends to the year 2025, assuming that 
the Ramapo Energy facility is built and operated as proposed. 

Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waiving that objection, 
Ramapo Energy provides ihe following response: Ramapo-Energy does not have 
information responsive to this request beyond that already provided in the Application 
materials. This request should be addressed to yWNY. . 

* PRC-7.     Please provide analyses of pertinent data which estimate the loss in available potable 
water supplies that will be experienced by the Village of Suffera and communities in 
northeastern New Jersey, assuming that the Ramapo Energy facility is built and 
operated as proposed. 

* Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waiving that objection, 
Ramapo Energy provides the following response: Ramapo Energy does not have 
information responsive to this request beyond that already provided in the Application 
materials. This request should be addressed to UWNY. 

PRC-8.     Please provide analyses of pertinent data which estimate the efficiency, that is the 
ratio of the energy transmitted into the grid to the energy inherent in the natural gas 
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consumed, of ihe proposed power plan: operating at full capacity, Lc, 1,100 
megawatts, when the ambient air temperature is 25 degrees centigrade, and the 
ambient air humidity is 75%, under the following alternative conditions: 

> Usage of potable water, provided by United Water New York (UWNY), is limited to 40,000 
gallons per day; or . 
> Usage of potable water is limited to 60,000 gallons per day; or 
> Usage of potable water is limited to 176,000 gallons per day (usage based on Mirant Bowline 
Unit 3 estimates). 

Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waiving that objection, 
Ramapo Energy provides the following response: The amount of water available 
from UWNY does not impact the efficiency of the project under normal operating 
conditions. The only restriction it imposes is on the number of hours the plant can 
operate under peak conditions. 

Respondent:   Guy Marchmont 

PRC-9. Please provide analyses of pertinent data which estimate the emissions, in mass per 
unit time, from the proposed plant, operating under the three alternative conditions 
listed in PRC-8, of the following air pollutants: 

> Nitrogen oxides; 
> Ammpnia; 
> Carbon dioxide. 

Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waving that objection, 
Ramapo Energy provides the following response: The emission rates for ammonia 
and nitrogen oxides (NOx) from the proposed pnergy Facility are presented in Table 
4.2 of the application for the realm of operating conditions (i.e. loads and ambient 
temperatures) that can be reasonably anticipated. The temperatures of ^20'F, 50'? 
and 1 OO'F represent the minimum, annual average and maximum ambient 
temperatures that are anticipated. The emission rates determined at these 
temperatures were used in die air quality impact analysis for the facility. The water 
consumption restrictions specified in PRC-8 will not impact the emission rates from 
the Energy Facility unless they prevent operation of the turbine systems imder steam 
augmentation (identified as operating modes 9 and 10 in Table 4.2). As discussed in 
Section 4.5 of the application, the average anticipated emission rate of carbon 
dioxide from the Energy Facility is about 842,500 pounds per hour. 

Respondent; Dammon Frecker 
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PRC-10. Please provide analyses of pertinent data which describe the existing ambient 
concentrations in Candle Brook and Tome Brook found in the period from June 
through November of the following parameters: 

> Kjcldal nitrogen; 
> Nitrate nitrogen 

Response: Please refer to Section 62.52 of the Application.  Data sheets concerning the tests 
described in this Section will be forwarded under separate cover from ESS. 

Respondent: Jeff Hexshberger.SaradaSangameswaran 

PRC-11. Please provide analyses of pertinent data which estimate the increases in 
concentrations in Candle Brook and Tome Brook, caused by the operation of the 
proposed plant, operating under the three alternative conditions listed in PRC-8, of 
the following parameters: 

>  Kjeldal nitrogen; 
Nitrate nitrogen. 

Response: This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waiving that objection, 
Ramapo Energy provides the following response: Ramapo Energy does not have 
information responsive to this request beyond thai already provided in ihe Application 
materials. Ramapo Energy will not be discharging waste water to either stream. 
Flows of stormwater to either Candle Brook or Tome Brook will also not cause an 
increase in Kjeldahl or Nitrate nitrogen. The storage of ammonia will be inside a 
containment area, inside a building. The ammonia containment area is unconnected 
to the stormwater management system so that, even in the unlikely event of a spill, 
nitrogen bearing liquids will not enter runoff to Candle Brook or Tome Brook. 
Increases in concentrations of Kjeldahl or nitrate nitrogen will not result from any 
operating scenario. 

Respondent: Janet Bernardo 

PRC-12. Please provide analyses of pertinent data which estimate the increases in water 
temperatures in Candle Brook and Tome Brook that would be caused by the operation 
of the proposed facility. 

Response: 
This request is objectionable to the extent that it requests Ramapo Energy to develop 
information or prepare a study for another party. Without waiving that objection, 
Ramapo Energy provides the following response: The criteria governing thermal 
discharges are outlined in 6 NYCRR, Chapter X, Part 704. The special criteria listed 
for Nontrout waters, states that the water temperature shall not be raised to more than 
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90 degrees Fahrenheit, or shall not be raised or lowered by more than 5 degrees 
Fahrenheit over at least 50% of the cross sectional area. The special criteria for Trout 
waters states, (i) No discharge at a temperature over 70 degrees Fahrenheit shall be 
permitted at any time to streams classified for trout, (ii) From June through September 
no discharge shall be permitted that will raise the temperature of the stream more than 
two Fahrenheit degrees over that which existed before the addition of heat of artificial 
origin. Tome Brook is currently classified as Nontrout water, however it is the 
applicant's intention to conform to the criteria for Trout waters. 

In the report prepared by J. Galli, 1991, entitled, 'Thermal Impacts Associated with 
Urbanization and Stormwater Management Best Management Practices", Galli 
reported that stream temperatures throughout the summer are increased in urban 
watersheds, and the degree of warming appears to be directly related to the 
imperviousness of the contributing watershed. Galli included a figure in his report 
titled, "The Effect of Impervious Cover on Stream Temperature". The figure 
illustrates a direct correlation between the stream temperatures in Fahrenheit with the 
percent of impervious cover within a watershed. 

A thermal discharge analysis was performed at Tome Brook directly west of the 
location at which the grass swale discharging from the Detention Basin #1 outfall 
reaches Tome Brook. The watershed area to this point of analysis was delineated as 
95.2 acres. The amount of proposed impervious area within this watershed has been 
delineated as 10.3 acres or approximately 11% of the entire watershed. Utilizing the 
figure prepared by Galli an 11% increase in impervious area may produce a 
temperature increase slightly below two degrees Fahrenheit. This increase does not 
account for any mitigation between the impervious area and the existing siream. A 
habitat study preformed on 8/25/93 and 6/9/97 indicates the temperature for Tome 
Brook was 16.4 degrees Celsius (61.5 degrees Fahrenheit). 

As slated previously the extended detention basins designed for the Energy Facility 
includes a forebay to collect the "first flush" of stormwater. During the summer 
months the first flush will be the warmest water entering the stormwater system. The 
detention basin will also include wetland plants which will function to reduce 
pollutants entering the drainage system as well as provide shade to lower the 
temperature of the stormwater within the basins. The grass swale designed as a 
recommended BMP to reduce the velocity of the stormwater as well as reduce 
additional pollutants will also be shaded to reduce the outflow temperature. A wooded 
buffer will remain along Tome Brook. The Energy Facility as designed will stay 
within the criteria for Trout waters. 

Respondent: Jeff Hershberger, Sarada Sangameswaran, Janet Bernardo 

PRC-13.    Please provide a detailed description of the methods to boused to demineralize the 
potable water provided by UW^ that would be used for makeup w^ 
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of water to be so treated, the locations of these treatment processes, and the disposal 
of the waste water and other wastes from these processes. 

Response: A trailer mounted demineralizer system will be used to treat the water received from 
UWNY. The design of the trailer-mounted system will be finalized during the 
detailed design phase of the plant However, as a minimum each trailer will contain 
anion and cation ion exchange units. The trailers will be located near the water 
storage tanks as noted on drawing C-2 Site Plan. There will be four trailers on site 
each with the capacity to handle approximately 25 gallons per minute. Thus with all 
four trains in operation a maximum of approximately 100 gallons per minute can be 
treated. As explained in our response to DPS-18, the regeneration of the ion 
exchange beds will take place off site. Attached to our response to DPS-18 is a letter 
from Ecolochem agreeing to supply the trailers and service them in its facility in East 
Hartford, ConnecticuL 

Respondent: Guy Marchmont 

PRC-14. Please provide a detailed description of the alternative source(s) of water to be used in 
the event that UWNY could not supply the water required for makeup water, so that 
the proposed plant could continue to operate after the water stored on site had been 
consumed. 

Response: As noted in the Application there will be three 3-million gallon water storage tanks on * 
site. Of this amount 750,000 gallons will be dedicated to fire protection. Thus, 
8,250,000 gallons will be available to support project operations. As noted in our 
response to NJDEP-6, with the Zero Liquid Discharge system (ZLD) in operation, this 
amount will allow the project to operate under normal base load conditions for more 
than a year. If we assume 60 hours of peak operation, then this amount would last for 
190 days. With this capability on site, we do not believe that it is necessary to acquire 
alternate sources of supply. Thus, we have not searched for an alternate supply. It 
should be noted that under normal base load conditions no more than three tanker 
trucks a day would be required to support operations.. 

Respondent: Guy Marchmont 
RE-183. Anne L. Krager, 22 August 2001 


