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Introduction 

The purpose of this technical memorandum is to describe the engineering 

data needed for the seismic vulnerability evaluation of Latham Water District, 

Albany, New York. Note that the seismic ris~ analysis of Latham has been 

studied (2) , the engineering data needed for the seismic vulnerability evalua-

tion of the system are as follows: 

• Structural information of the water distribution system; 

Soil conditions in the District 

• Geological environment with the District. 

These engineering profile data will be described separately in the 

following sections. 

Structural Information of the Water Distribution System(3) 

Latham Water District is in the Town of Colonie, which is north of the 

City of Albany and west of Troy in the State of New York. The water distri-

but ion system covers most of the Town of Colonie, with a tot~l area of approxi-

mately 50 square miles (130 square kilo-meters). The system has two intakes, 

one from The Mohawk River and the other from The Stony Creek Reservoir. There 

are two water treatment plants, one for each of the two intakes (Fig. 1). 

The Latham water distribution system consists of water pipes with sizes 
'Cc' 

varying from 6 inches (15.24 cm) to 30 inches (76.2 cm) in diameter. The 

location of the pipes with a diameter of 10 inches (25.4 cm) and above are 

shown in Fig. 1. The buried depth of these pipes are generally 5 ft from the 

ground surface regardless of pipe sizes. Backfills is natural soil. 

Most of these pipes are cast iron "pipes with exceptions of a 30 inch 

(76.2 cm) and two 24 inch (61 em) mairis near the north boundary of the town 

which are pre-stressed concrete pipes. The typical buried pipe trench and 

joint details are shown in Figs. 2 and 3 respectively and correspond to AWWA 
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The junction details are sometimes very complex. Some junction details 

are given in the Appendix. At some locations, pipes cross in plan but are 

separated in elevation. These crossing pipes are considered as independent 

pipes. 

Soil Conditions 

The soil in the Latham·Water District was deposited by the glacier of the 

pleistocene geologic age. The major types of soil are till and outwash. Till 

is a non-homogeneous mixture, ranging in size from clay to boulders. It is 

material dropped by the glacier, usually at the borders of the glacier. Out

wash is deposited by glacial streams or is settled out of standing water of a 

glacial age. Outwash exhibits a layering pattern and noticeable gradations in 

size. 

From Reference 1, well information for the Latham Water District area is 

given in Table 1 and Fig. 4. The details of driller's logs for those borings 

owned by the Latham Water District are given in Table 2. 

From Table 1, the depths of soil layer to bed rock (in feet) in the dis

trict are presented and contours of the soil depth are plotted in Fig. 5. From 

this figure, one can see that in the Latham Water District Area, the bed rock 

forms a valley near the center of the district. 

Geological Conditions 

The Latham Water District has shale as bedrock as shown in Fig. 6. These 

deposits were formed during the Ordivician geologic age. The three primary 

rock formations are the Normanskill shale, the Snake Hill formation, and the 

Indian Ladder formation. The depth of these formations ranges between 400 and 

3000 ft. On the whole, they are very dense and quite impervious, and as a result 

do not have good water bearing characteristics. 
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From Fig. 5, one finds that in the Latham Water District the maximum depth 

of soil to bed rock is 305 ft (93 m) and the minimum depth is 8 ft (25 m) with 

a mean value of 86.85 ft (26.5 m) and a standard deviation 71.54 ft (21.8 m). 

Notes of the Latham Water District' 

1) Depth of pipe: Top of pipe is typically 4-5 ft below ground surface. 

2) Usually, when a large pipe crosses a smaller (usually older) one, the 

larger diameter pipe goes under the smaller pipe. 

3) Connections are all cast iron. 

4) Bedding type I or 2 is used (Spec. CI50-76, page 9. Table 50.2)(4); 

it is tamped when settlement is to be considered. 

5) Almost all cast iron pipes are 18/40 strength. (Higher strength pipes 

are used for high rise buildings, in high pressure systems, or in fire 

districts. They are not used in the Latham Water District). 

6) The pressure in the pipes of the Latham Water District varies from 40 

to 110 psi. (3) 
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TABLE I 
WELL INFORMATION WITHIN LATHAM WATER DISTRICT 

Well Location Elevation Depth to !Depth to Geologic Detailed 
No. (ft) Ground Bedrock Subdivision Boring 

Water Table (ft) Data 
(ft) 

4 F-5 320 IS - Pleistocene Yes* 
Gravel 

7 F-4 320 8 - Pleistocene 
Sand 

8 F-S 310 22 - .. 
9 F-6 380 - 84 Snake Hill 

Formation 

10 F-6 380 - 81 Snake Hill 
Formation 

11 F-6 310 10 38 Pleistocene 
Sand 

13 G-4 320 4 - · . 
14 G-6 300 10 - · . 
15 G-6 295 10 - · . 
17 G-7 310 4 - · . 
18 - H-5 300 7 - · . 
19 G-6 295 8 - · . 
20 G-7 300 6 - Pleistocene 

Quicksand 

21 G-9 380 - 50 Snake Hill 
Formation 

23 H-7 295 8 - Pleistocene Yes* Gravel 

24 G-8 310 - 80 .. 
25 H-6 250 5 - Pleistocene 

Sand 

26 H.;.,7 295 10 - .. 
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Well 
No. 

27 

28 

62 

64 

67 

68 

72 

199 

214 

230 

240 

241 

252 

253 

254 

256 

257 

259 

260 

261 

TABLE 1 
WELL INFORMATION WITHIN LATHAM WATER DISTRICT 

(continued) 

Location Elevation Depth to Depth to Geologic 
(ft) Ground Bedrock Subdivision 

Water Table (ft) 
(ft) 

1-8 220 15 - · . 
1-8 220 15 - · . 
1-4 220 17 - · . 
1-4 285 16 - · . 
1-4 290 12 - · . 
H-5 280 3 - · . 
J-5 200 3 - · . 
1-5 250 3 - · . 
J-8 200 - 214 Snake Hill 

Formation 

1-10 220 36 64 · . 
G-10 280 20 56 · . 
G-ll 100 8 30 · . 
F-12 25 - 39 · . 
D-IO 320 22 - Pleistocene 

Till 

D-lO 320 28 - .. 
C-lO 360 16 18 Normanskill 

Shale 

A-lO 240 25 30 · . 
C-9 350 11 22 · . 
C-9 200 32 8 · . 
E-5 300 8 - Pleistocene 

Gravel 
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TABLE I 
WELL INFORMATION WITHIN LATHAM WATER DISTRICT 

(continued) 

Well Location Elevation Depth to Depth to Geologic Detailed 
No. Ground. Bedrock Subdivision Boring 

Water Table (ft) Data 
(ft) 

265 F-7 300 29 - .. Yes* 

266 F-7 300 0 305 ... - * 

267 E-7 280 12 164 Pleistocene Yes* 
Sand 

268 F-7 285 0 48 . Pleistocene Yes* 
Gravel 

269 F-2 340 14 73 Pleistocene Yes* 
Sand 

270 F-3 330 7 38 · . * 

271 G-8 320 40 127 · . Yes* 

272 H-6 290 24 218 · . Yes* -

273- D-7 210 28 173 Pleistocene Yes* 
Gravel 

274 D-6 200 - 94 .. * 

311 F-10 300 80 113 Snake Hill 
Formation 

314 H-IO 280 25 58 .. 
320 C-ll 260 - 80 Normanskill 

Shale 

351 G-ll 50 6 40 Snake Hill 
Formation 

* Wells Owned by the Latham Water District 
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TABLE 2 

Driller's Logs of Latham Water District Owned Wells 

(Altitudes are approximate elevations above mean sea level, as 

taken from the topographic map) 

Well #4; dug well; altitude 320 feet. 
Thickness 

(feet) 

Sand • • • 
Hardpan •• 
Clay, blue • • 
Quicksand 
Clay, blue •• 
Gravel ••• 

. . . . . . . . . . . . . . . . . . . . . 
.. . . . .. 

Well #23; drilled by Van Nouhuys in 1923; altitude 295 feet. 

Clay and quicksand • . . . . . . . . . . . . . 
Hardpan • • • • • • .. • • • • • • • • • • • • • • • • • • • •• 
Gravel • • . . . . . . . . . . . . . . . . 
Well #256; drilled by Hall and Co., Inc., in 1935; altitude 260 
feet. 

Cemented gravel and hardpan • • 
Bluestone (Normanskill shale) • 
Sandstone (Normanskill shale) 

. . . . . . . .. . 

Well #265; drilled by ~ayne-New York Co., Inc., in 1930; altitude 
300 feet. 

Sandy clay • • • • 
Fine sand and blue 
Hard packed sand • 
Tough blue clay and 
Boulders. 
Hardpan •••• 

clay. • . . . . . . . . . . . . . . . . . . . . 
coarse sand and gravel • • . . 
. . . . . 

1 
4 

10 
1 
8 
I 

19 
2 
4 

18 
32 
33 

10 
43 
72 
51 
24 

1 

Well #267; drilled by Layne-New York Co., Inc., in 1932; altitude 
280 feet. 

Top soil . : . . • . . . . . . . . . . . . . . . . . .. . . .. . 
Sand • .. • .. .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
Blue 
Sand 

clay .. .. .. . .. .. . .. .. • .. .. .. .. .. . .. .. . .. .. .. .. . . .. . .. . .. . .. . .. . .. . . .. . .. . . . .. . .. .. . .. .. .. .. .. .. 

8 

10 
65 
75 
15 

Depth 
(feet) 

1 
5 

15 
16 
24 
25 

19 
21 
25 

18 
50 
83 

10 
53 

125 
221 
245 
246 

10 
75 
150 
165 



TABLE 2 (continued) 

Well #268; drilled by Layne-New York Co., Inc., in 1932; 
altitude 285 feet. 

Yellow clay • • • • • 
Blue clay • • • • 
Dark gravel • 

Well #269; drilled by Layne-New York Co., Inc., in 1934; 
altitude 340 feet. 

YellOW' sand. . • • . • '. • • • • . • •• • . . . . . . . . 
Blue clay • • • • 
Yellow sandy clay • 
Gray sand • • • • • 

. . . . . . 
Brown clay. • • • • • • • • • • • 
Gray fine sand. • 
Gray coarse sand. . . . . 
Schenectady formation at • • • • • • 

. . . . . . 

Well #271; drilled by Layne-New York Co., Inc., in 1941; 
altitude 320 feet. 

Brown sand. • • • • 
Shale and boulders. • • • 
Fine brown and gray sand. • 
Fine brown sand and some gravel • 
Sandy blue clay • • • • • • • • • 
Black gravel and sand • • • • • • 
Black gravel, some clay,and sand. 
Black gravel, more sand • 
Black shale and boulders. • 
Hard sand and shale • • • • 

- Black hard rock • • • • • • • •.• • 
Soft blue clay • • • • • • • • • • • • • • • 
Black hard rock (Snake Hill formation) • • • • • • 

Well #272; drilled by Layne-New York Co., Inc., in 1942; 
altitude 290 feet. 

. . . 

Top soil . . . • . . . . • . . . . . . . . . . . . • . . . .. 
Fine brown sand ••••••••••• • • • • • 
Fine brown sand and streaks of hardpan. • • • • • • • 
Blue clay • • • • • • 
Fine sand and clay •• 
Tough blue clay • • • 
Fine sand and clay ••• 
Blue clay • • • • • • 
Sand, shale, clay, and boulders 
Blue rock (Snake Hill formation). 

9 

Thickness 
(feet) 

7 
33 
10 

12 
2 

11 
10 

2 
13 
23 

14 
6 

10 
19 
10 

5 
19 

7 
25 

5 
3 
4 

20 

1 
9 

27 
16 
46 

6 
43 
55 
15 
11 

Depth 
(feet) 

7 
40 
50 

12 
14 
25 
35 
37 
50 
73 
73 

14 
20 
30 
49 
59 
64 
83 
90 

115 
120 
123 
127 
147 

1 
10 
37 
53 
99 

105 
148 
203 
218 
229 



TABLE 2 (continued) 

Well #273; drilled by Layne-New York Co., Inc., in 1942; 
altitude 210 feet 

Sandy clay . . • . • • • . • . . . . . . . • .. . . . . . . . . 
Fine sand . . • . • . . . . . • . . . 
Blue clay . . . . . . . . .. . . . . . 
Coarse black sand, gravel, and clay . . . 
Gravel and boulders • 0 • 0 0 0 . . 
Coarse black sand and heavy gravel • • • 0 • • ~ • • • • • • • 

Coarse gravel . . . .. . . . . • . . . . . . . . • • . . . e. •• 

Boulders and gravel, hard streaks ••••••••••••• • 0 

Snake Hill formation • • • 0 • • 0 • • • • • • • • 

10 

Thickness 
(feet) 

6 
8 

99 
7 
2 

23 
13 
15 

2 

Depth 
(feet) 

6 
14 

113 
120 
122 
145 
158 
173 
175 
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PUSH-ON JOINT (P.o.J) 
SErTIOIt A 

MECHANICAL JOINT (N.J.) 

Fig. 3 - TYPICAL JOINT DETAILS 
/lID SCALI 
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APPENDIX 

Joint/Junction Details of 
Latham Water District 

The location of some complex joints/junctions of Latham Water District 

are given in Fig. A1. The details of these joints/junctions are described 

in the following and subsequent figures. 

Location Description Notes 

C-6 24", 12" pipes cross Rte. 7 See Fig. A2 

E-5 16" crosses 10" on Rte. 5 16" under 10", not connected. 

E-5 12",16", 24" pipes intersect See Fig. A3 

E-8 24" crosses 10", 10" crosses 12" 1) 24" under 10", no connection 

Tie in Valve ___ q __ _ 
F-8 24" runs parallel to 12", crosses 24" crosses under 12", See 

Fig. A4 

C-10 20",16",12" intersect See Fig. AS it" Valve 

B-9 24" crosses Route 87, reduces to ~24" to 16" 
16" 24" reducer 

~ Thrust block 

D-8 20" to 16", 24" crosses 16" See Fig. A6 
Thrust block 

B-8 30" prestressed concrete pipe has J 
24" coming off 30" T 30" 

24" 

C-8 30" to 24"; 24" to 16" See Fig. A7 

E-8 Connection details See Fig. A8 
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