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TaBLE XIII—CORRECTIONS FOR TANGENTS AND EXTERNALS

These corrections are to be added to the approximate values, found by dividing the
tangent, or external, for a 1° curve (Table VIII) by the degree of curve, in order to obtain
the true tangents, or externals. Intermediate values may be obtained by interpolation.

For TANGENTS ADD

Central Decrer or Curve

Angle

10°
16°
20°
26°

80°
85°
«o°
46°
50°
65°
60°
656°

70°
78°
80°
85°
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For EXTERNALS ADD

DEeareE or CURVE

30° | 35°

.008| .009
.023| .027
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?rom City Inspector, Black Canyon Tunnele
Resident Engineer,

To:

BLACK CANYON TUNNFLe
December 2, 1953+
Sutherland Dam Projecte

Sub ject: Leaks and Seepage Areas in the Tunnel before linings

The following spots have been located, and observed as follows:

Station: Present Position in FATLAN

: Condition: ~ Tunnel: Remarks:

145 50  Dry. Top & W. 8ide Small leak from rock jointe

146 52 Drye. E. side, upper half, Small leak, - =

146 60 Dampe E, side. Fault line crack. ‘

146 63 Drippings Tops - ' o Fault line crack, ‘

146 69 = Dampe Top & E, side, Small damp erea 5 ft, long

147 50 . Drye. Both sides. - Slip crack 1" to 8" thick, piteh 60 N.

147 68 Drye Top to W. Leak about 2 ft. wide, now drys

147 79 Drys. Tope Leak zone about 2 ft. square, in crack,

148 58 Dry. Across tope  Leak at joint line, 5 ft., wide.

148 76 Dry. Top & W. side., Leak at joint line, 3 ft. wide.

ﬁg gg . Dry. Top, on angle. S1lip 4" to 12" thick, piteh 60 NF,

o _ :

149 95 Drys Top & Fe side. Damp area in many small cracks.

150 07 Dry. Tope Leak in fault line, now dried up.

150 27 Drye & Tope Small leak in joint line.

150 33 to 364 Dry., Lower E, side, Soft area from spring line to toe,

151 00 to 05, Drye ‘rgp & E. side, Many small lesks in rock joint lines,

151 20 to 35 Drye . Re: Many small leeks in fracture zone 2 ft,

: thick, pitching 60 degreées NF,

151 62 Drye Tope .Small leak in spad hole in fault line.

151 70 to 80e Dry. Tope to E. toe, Fault line pitches 45 Ny on both sides,

lgi gg Drye F. side spring line, Damp area in joint line. :

1 0 to ‘ g ¢ 5% % "

183 05  Drye Top & Be side. General damp area, no bad leaks,

153 36 to 45, Drye. Full E. side, General damp ares.

153 68 to Dry. W, side, toe, Split in rock, bad lesk when dug, runs

155 72 Tope -~ up on 60 degree angle to top. Pitch N.

153 85 Dry . Be side, spring line. Seepage from slip joint.

153 92 Drye Top center, Seepage from slip joint, pitchs 60 F.

154 10 Drye Full E. side, Heavy seepage from slip joint when dug.

154 54 Dry. ;3 We sidee Spring from hole in rock, when duge

154 90 Slow dripe Full E. side, Vertical joint about 2 ft. wide, wet.

165 52 Seepage. Top center, Small damp area about 2 ft. diameter.

156 11, Damp. Upper E. side, Spring in crack 1" thick, 2 ft. long.
Heavy inflow of water when first duge

156 17« Seepage. Fast toes Seepage from breccis beneath quartz vein,

156 96 to 80 S

157 03. Slow drips Full circle. (Crush zone in rock. 4" quartz vein dips

157 12, Vet. Full circle, Begin extensive wet area, leaks on ell
gides of tunnel, Worst leaks at:

157 54 to 60, Seeping. E. spring line.

157 64 Seeping. Full circle,

157 87 Dripping wet. Full circle.

158 02 to }2 Drigpmg wst, fu;.l cirgho

-

N oen A



* BLACK CANYON TUNNFL =

e
% Gy

Data on Lesks, continued.

_ Paowing

Z0Ne ¢

Station: Present Position in Tunnel: Remarks:

3 ___Condition: £

158 47  Drye 3 gL 0 Fnd of general wet zone.

158 60 Dampe Full circumference. Start second wet zone, Crush

158 80  Drippinge. Ml ~ Vorst wet spet in tunnel, Spring
in top ran 60 g.p.m. Wvhen duge

158 84 Dry. ; & -5 Fnd of crush and wet zone.

159 28 to 41, Seepages We side, lower, Crack 13! long in rock, seepinge.

159 61 to 92, Wet. Top and E, sides General wet zonece

159 85 Drippings Top centers Constant drip since dug.

159 95 Wets We side springline. Damp area about 4 ft, square,

160' 00 Wete ' We side top % Small drip from crack, Solid granite

160 18  VWeto ' W, side springline, Horiz. crack 2 ft. long in gnelss.

160 38 to 43, Dry. FE. side top % Long weep line at rock joint.

161 'I: - Seepinge. 'E. side lower § Damp area 4 ft. square; quartz vein,

162 66 to 70, Damp. Full tops W. side, lassive quartz veln, top & W, side.

163 35 to 55 Seeping. E. side lower %. Long erack in massive granite rock.

163 35 to 78 Seeping. We side lower " . - " e .

163 66  Springs  W. side lower §. Constant flew from joint line.

164 09  Seeping. F, side lower Demp area about 2 ft. wide.

164 27 Drippinges Top, E. side. Dripping from Core Hole #2¢

164 44 Drye Top & We side. Seepege beneath 8" quartz vein,

164 49, Seepinge W, side, lower #. Spring on top of 8" quartz vein,

164 53, Dampe Fntire W, side Heavy leek, originally, from joint,

164 66 Seepings E. side lower ﬂ, Seeping next to thick quartz vein.

165 6% Dampe Top E. sides Seeping at Jjoint line,

165 71 Damp, Top § Fo side. Seeping at joint lines

165 74, Dampe Top & We slde, Seeping at joint line. <

165 75 to 80, Seepinge F. side lower #s Seeping from leng crack in rocke

165 80, Dempe Top % W. sides Soogﬁng from joint line.

165 86, Springe  Fo side lower #e In 1" erack below spring line.

about & quart a minutee

rd
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- Please Return to
City of San Diego Water Dept.
Room 203 Civic Center

DISTAKCES FROM SIDE STAKES FOR CROSS-SECTIONING.
SLOPE 1%2 TO 1. ROADWAY OF ANY WIDTH.
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