"Esta seccion contiene
imagenes en mal estado”
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STEVENS Type A/F Logger
STEVENS 420 Level Logger
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[Note: MINIMUM ORDER CHARGE 350.00 |

SIEYENS lvpa A/F Logger, MODEL 6901 (P/N_45018) - Basic Logger unit for fleld logging of single paramsicr
water4evel data, or for reading of Data Card Information when used ir. Data Port mode. Buiit-in 8-digit LCD dispiay
and Integral membrane keyboard Slot for accepting Stevens Data Card, listed below. incorporates fully RS-2320
compatible sertal port. Daesigned for use with Stevens Type A/F Encoder, listed below.

\Contiguration can be sat {] English ] Data Logger mode
byy user in fleid.) {] Metric ] Data Port mode Price $7-.- 00
S‘rsvﬁmmw - Encoding device for use with 1 ype A/F Logger. Designed

DELAF-1 (P/N 44003)
for sagy figld attachmert to Stevens Type A and Type F raccrders for encoding water-level information with Type AFF
L« 3ger. Comes complate with instaliation kit for both Type A and Type ¥ Recorders. integral 6-foot, 4-conductor

st elded cable. For use with 18-inch ar 375.mm circumferance pullays only. Price $280.00
wrander Adapter Kit (P/N 48248) - For standalone operation when used with Type A/F Encoder  Does not Include
fcat pulley, float, cable, or counterwelight. Price $150.00
“tOTE; For standalone applications, be sura to order both Type A/F Encoder and
“neodar Adapter Kit.
Adaprer Kitfor Punch Tape Recoroer {P/N 45278) No Chegr

21 mm - Basic Logger unit for remote short- ¢r long-term data logging applications or for req-
Ing of Data Card Information when used In Dala Port mode. Bulit-in 8-digit LCD display and integral merrif,
keyLoord. Slot for accepting Stevens Data Card, !isted below. Incotporates fully RS-232D compatible se
Deasicrad tor use with Stavens Submersible Depth Transmitter (see Price List 75)

(Configuraucn can be set 1] High Scale {] Data Logger
Dy user in ths fleld ) (] Low Scale { ) Data Port mode Price $795.00

<IEYENS Data Card, MODEL DCad (P/N 45088) - Data card storage unit for use with Stevens Type A/F Loggc-r
Stores up to 30,000 readings at fixed time interval programmed inlogger. Can be read out through serlal intert~+ ..

Type A'F Logger whenloggeris configurad In Data Port mode. Data storage Is solid-state, maintalned by sm mm
battery. Screwdriver Included ta access batiery compariment, Prict 100

NOTE: Quantity discounts for Loggers,
Encoders, and/or Data Carda:

1-4.............. List price as shown
59 .. b%
10+ i 10%
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7Hrlces r.0.B. factory Beaverton, Oregon. Insurance is buyer's responsiblilty. Standard packing is provided. Ad-
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orization numbar required prior to return of goods 10 factory {cail or wrlte for this number).
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There is another indication of age. The
' ndslide dam stopped sediment trans-
ortation; thus the alluvial fan of San
<ionghe brook did not develop in com-
parison with fans from adjacent brooks.
'hese facts indicate that the landslide is
ot very recent, but probably occuried
within the Holocene.
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Debris Flows and Their Control in Alma-Ata,

Kazakh SSR, USSR

Kazakhstan (Kazakh Soviet Socialist
lepublic) is located in the southeastern
part of the Soviel Union and has an area
of 2.17x10% km?, The largest portion
A this land is occupied by the north
und west Tian-shan and Altai mountain
ranges where people suffer from debris-
flow disasters. In the highlands, glaciers
wre widely spread and there are more than
300 hazardous debris-flow river basins.
For the past 70 years, more than 650
ebris-flows have been recorded in this re-
sion and 10 of these were catastrophic dis-
asters. A great variety of geologic con+
ditions in this region result in various
:auses of debris-flow phenomena, such as
debris flows in torrents and glaciers, lard-
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slides, and mixed phenomena, Debris
flows in Kazakhstan are distinguished by
their high debns densily, which is 2.0-2.3
t/m? and by their considerable variation
in dynamic characteristics.

Among these debris flows, the most
catastrophic one occurred after heavy
rainfall on 7-8 July 1921 in Zaih, Ala-
Tau region, when densely populated ar-
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eas, including Alma-Ata, were affected;
approximately 500 lives were lost. The
debris flow on the Bolshaya Alma-Atinka
River caused great damage in 1950. Ac-
tive snow melting and rains in April of
1959 gave rise Lo a powerful debris flow
in the Dzungarian Ala-Tau region neat
Takeli; many lives were lost here, also. In
1963, a significant glacial debris flow, of
about 6x10% m® fell into Lake Issyk re-
sulting in the outbreak and generation of
a secondary debris flow in the valley along
the Issyk River. As a result, hundreds
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installed Lo protect Alma-Ata. 1. Glaciers and contem-
porary moraines, dangerous glacial lakes: o) emplied;
b) active 2. Dams 3. Open debris-flow prevention
works 4. Reinforced concrete channels 5. Observation

and warning siattons

6. Debris-flow settlers



of dwellings, enterprises, and roads were ahle debris-flow activity and the devasta- ous nalional problem.
damagid, with tens of lives lost. tion of mountainous regions, protection of  “Kazsclezashchita”  (Kazakh SSR

In 1973, a catastrophic debris flow oc-  the lives of the people is now a most seri-  debris-flow prevention) is the first special-
curred after the outbreak of a morainal
Jake on the Malaya Alma-Atinka River.
After leaving the mountains, the debris
flow was blocked by the Medeo Dam,
which had been built {or debris-flow pre-
vention.

Debris flows Rooded the cily of Alma-
Ata in 1975 and 1977, They damaged 12
km of highway, electric power lines, and
hydrotechnical structures. A debris flow
in the Bolshaya Alma- Atinka river in 1958
was stopped by the dam, but the Liquid
part of the flow flooded the city. Signii-
icant debris-flow disasters were recorded
in the Dzungarian Ala-Tau region aleng
the Aksu River in 1971, 1976, and 1986,
and along the Sarkand River in, 1982.

According to experts, debrns-flows have
accounted for an estimated 7N0 million
Rubles (1,230 million US$) in the Kazakh

Republic. o o sdat n e Malaye Alio-ateda Hiver {dam height:150
m; cepacily of debris-flow stovege: T2.6x10% m?),

Taking into consulerafion the notice-

4 Fog 4 Debras-floow prever w nari .
Al Open debris-flow prevention weorks of meial structures i

(Malaye Alma-Atinka River). 5

B: Concrete block dam (near Alma-Ata).

: Grid-shaped debris-flow calchment made of metal rings

{Sary-Sai River).




ized organization in our republic which
has been established for systematic pre-
ventlon eflorls; comprehensive schemes of
protecting the people of Kazakhetan from
debris flows are being developed and real-
ized.

The regian of the Zaili Ala-Tau slopes,
adjacent to Alma-Ata, the capital of
Kazakhstan, is a remarkable place for
debris-flow activity.

To construct the prevention works,
where more than one million people are
living, has proven to be very difficult, be-
cause Alma-Ata is situated on the com-
bined alluvial fana from the Malaya Alma-
Atinka River and the Bolshaya Alma-
Atinka River (Fig. 2), and residential ar-
eas are in the debris-flow path. After
thorough consideration, a project of pro-
tecting the city from debris flows has bheen
developed by the “Kazhydroproject” In-
stitute and was substantially completed
by special measures. The essential part
of this project is construction of large
aams to block debris Hows at hazardous
rivers in mountain areas and construc-
tion of concrete-reintorced channels in the

city areas to let the debris flows' fluid
component flow safely through the city.
The most important task of the project
was the construction of the "Medeo" dam
(Fig. 3] on the Malaya Alma-Atinka river.
This was accomplished by directed ex-
plosions in malerial comprising e val-
ley walls. In addition, a reinforced con-
crete damn was built on the Bolshaya
Alma-Atinka River. Many small check
danis were construcled with water out-
let systems that allow the waler to dis-
charge into the river bed at a rate smaller
than the critical value. Total capacity of
debris-flow starage ?rovided by the dams
exceeds 30x10° m®. The efficiency of
the check dams and the open debris-flow
calchmenis was proven in practice. In
July 1973, the Medeo Dam stopped a de-
bris flow that had a volume ol 4x10% m?*
and maximum discharge of 10,000 m?/s.

As a preventive measure, it iz advis-
able to make use of small dams to catch
the outbreak floods while they are in high
mountain areas, l.e., before they bocome
lebris flows.

The use of grid like delris-flow catch-
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Fig. 5§ Concrele channels for debris lows and flood walr:.
A: The Bolshays Alma-Alinke river in Alma-Alg cily.
B: The Vesnovku River.
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ments designed to cateh rocks of the de-

bris flow (large boulders, debris, etc.) is

very promising [Fie. 4). Experience in
the valleys has shown that, in the case
of debris flows having a high density,
the above-mentioned structures can oper-
ale in ithe same manner as check dams.
{n the other hand, enly expenditures for
their constructions are 2/3 that of check
dams,

The particular interest in the scheme of
city debris-flow protection is trouble-free
accumulation in debris-flow flood chan-
nels (Fig. 5). Barrages and basins are
used for retention of the entrained and
suspended debris. A large debris flow,
occurred with a discharge of 1,000 m® /s,
in Augusi 1988 in Alma-Ata. The de
bris flow was contained by the concrete
dam-debris flow retention facilities. As
the debris passed through the city, it was
partially deposited and the discharge de-
creased to 2040 m?fs. In spile of the
considerable duration of the debris flow,
the damage was small. Only one spillway
/ outlet channel was damaged. Preven-
tive measures, consiructed in the Alpine-
glacial area of the Zaili Ala-Tau region,
are a substantial supplement to the estab-
lishment of large engineering works, dams,
and channels. The prevention works in
the glacial area drain dangerous glacial
lakes, and are in.control of melling glacial
fields. In 1985, the cost of debris-flow pre-
vention works in Alma-Ata was mare than
120 million Rubles (200 million USS).

As one of the measures for debris-Row
control, a llebria Flow Warning Service
System is going to be established. The
system will consist of observation stations
used to transmit debris-flow information
to Alma-Ata by radio and telephone,

To cvsluaie the tisk of debris-flow oc-
currence, the condition of glaciers and
glacial lakes i observed by aero-cosmes
survey and regular helicopter patrol,

To [urther develop anti-debris flow
megasures in Kazakhstan, it is desired to
do the following: i) develop a short-term
debris flow [orecast method, ii) establish
an automalic monitoring system by using
catellites, and iii) prepare a debris-flow
hazard map which will include field con-
ditions and the design characteristics of
control works.

N. POPOV
Kazakh SSR Debris
Fiow Protection
Alma-Ata

USSR



tigated in surficial materials, partizularly
im Pleistocene glagiclacustrine sedunents
which form an important component in
Quaternary valley fills in the Cordillera.
Big Slide, on the Fraser River north of
the town of Quesnel, iz a classic example
of multiple retrogressive mudfiow complex
(Fig. 3). Along the Thompson River, near
Ashcroft, many significant landslides have
occurred in the historical period. Sev-
eral have temporarily blocked the Thomp-
son River. For example, n 1830 a mas-
sive lateral spread involving 15 x 10° m®
blocked the Thompson River 7.5 km douth
of Ashcroft for 44 hrs, :

In semi-arid parts of southern British
Columbia, subsidence associated with
piping in the placiclacustrine silis of
the South Thompson, Okanagan, and
Columbia valleys has been a significant
problem in urban development.

Although limited in extent, sensitive
glaciomarine sediments underlie much of
the populated areas of the Fraser Lowland
of British Columbia and are also found
along the coastal margin of the Cordillera,
Latoral spreads took place in these de-
posits at Haney in 1880 (est. wvol. =
1 x 10° m3) and at Lakelse Lake in the
Terrace-Kitimat area in 1962, .

Debris flows {or torrents) originating in
steep mountain watersheds and (riggered
by heavy rains are Lhe maost costly ground-
failure hazard in the Cordillera They
have caused between 52 and 89 deaths
since 1355 and extengive direct and indi-
rect property damage. In the last 10 years
or 5o, protective sttuctures have been con-
structed in populated areas of several de-
bris flow tracks at a cost of over CA$30M
(Fig. 4).

Attention has also heen focused on the
stability of natural debris dams in gen-
eral and moraine dams in particular, Sev-
eral spectacular breaches of moraine dams
have accurted in the squthern Cordillera
since 1945 involving the failure of ‘Little
Ice Age’ moraines which date [rom the
nineteenth century. Belween 1971 and
1973, approximately 1.7 x 10° m® of wa-
ter was suddenly released from a moraine-
dammed lake al the head of Klattasine
Creck and triggered a massive debris flow
(estimated volume = 2 ~ 4 x 10® w?)
which traveled 8 km downvalley to block
the Homathko River. In 1983 approxi-
mately 7 % 10° m? of water escaped from
one of the moraine-dammed Nostetuko
Lakes (Fig. 5). The breach was initiated

Fig. 3. 1ot of the wy shde romplex, on the Fraser River near Quesnel,

I Lish Coliviine, o rlusgical ezample of ¢ retrogressive mudfiow
Pistocenc “i ustrine sediments. At the head of the complex,
(tsehgrouny ' infes of relrogression have varied belween 6 and 12

oyt Mou svoauds seasured i the mudflow (foreground)} between

Do and B lave yrelded extraordinery rates of up to 871 m/fyr,
Vilume calcilations show that between 1973 and 1982 5.6x 1P m® of
wtertal wes snoved within the comples; 1.9x 1Pm® mass was
dejosited, r vilting tn o net yield into the Fraser River of

3 xitFm?,
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Fig. §. Dibrs flows inilinted in steep mountain walersheds are a widespread
bazard din e Cordilleva, Protective works, such as this

g i irisereteniion atructure on Harvey Creek, have been buill ol e cost
of nalbons of UA dollars in the vicinily of some sellilements in
scuthwest Hrilish Columbia to protect homes from debris-flow
wnpect,




