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Floodwater Lessons Learned:
Socorro Diversion Channel

1. Course Overview

This PE online continuing education course satisfies 3-hours of engineering continuing education
requirement for Professional Engineer license renewal.

One thing common to all engineering disciplines is protection against flooding. Our systems
need to work when it rains.

This course in Floodwater Lessons Learned Socorro Diversion Channel Lessons Learned is
intended to encourage the engineer to consider the big-picture result of field performance of
many projects over many decades.

The engineer’s duty is to make things work. Following instructions, complying with the law, and
using current best practices are usually good enough for the present. But the engineer’s task to
make things work in the future. This requires making projections about future conditions and
use. While engineers prefer hard facts, we are sometimes forced to work with “soft data” that
require evaluating many possible options. During this evaluation, we use legal requirements and
best technology as tools.

When | headed the Albuquerque District’s Inspection of Completed Works (one of three major
programs | had as Chief of Emergency Management for a dozen years), | noticed the same
design/construction errors being repeated. The US Army’s version of Total Quality Management
(TQM) was Total Army Quality (TAQ). Under TAQ, the process of continuous improvement
was building, feedback, and improved building.

The problem was a lack of feedback because flood control structures may sit for decades without
being tested by significant flooding. | strove to compensate for this lack of immediate feedback
by having studies made of the histories of over one hundred projects constructed by the
Albuquerque District Corps of Engineers since 1948. | selected Professor Richard J. Heggen, a
hydrology/hydraulics teacher at UNM, to write many of these, including Socorro Diversion
Channel Lessons Learned. His interesting and entertaining lecture style is reflected in his
writing.
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2. Learning Objectives

Upon successful completion of this PE continuing education course, the participants will be able
to:

= Recognize many defects in existing flood control structures.

= Review plans to avoid those defects.

= Consider how the life of flood control structures may impact current engineering systems.
= Inspect flood control projects.

3. Summary

In this Professional Engineer online PDH course, we examined key features of flood control and
bank protection projects that worked over time and a number of those that faced challenges during
their long life. Suggestions for improvement were made for many of the problems encountered.

Reference Socorro Diversion Channel Lessons Learned by Professor Richard J. Heggen
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Socorro Diversicn Channel

i+ Lessons Learned’
The Project * L .
Titlg: ' Socorro Diverson Chanrel Froject, Socorrn, New Maxico
Sponsor; Cily of Socbrro
Contract: DA-29-005-CIVENG-683-2

Final Inspection: 1964
The praject consists of two indepardant channals:

Matanza Diverson West to east; 2030 feet concrete lired; 1030 foot dike;
7175 feet cf spoil levee, See Fig. 1.

Rcenrra Diversion  Approximataly 21,000 1eat narth ta Nogal Canyan
confluence; epproximately 7000 feet east to Rio Grande;
43° 6 feet concrae lined; 523 feet grouted heavy stone;
410 feet dumped hesvy stone; 34680 feet dikes and
levoes. See Figs. 2 and 3.

The project is designed for a Standard Praject Flood, approximately a 300-year
avent.

The Review

While the two civarsions are hydrologically distinet, both employ lined and unlined
reaches and had pra-existing crossings. From the perspective of Lessons Learned, the
twe provide a broad d&ta base.

This review pursues generzl and persistent bebaviors, At the level of design detail,
the project is too large for specific assessment in this document.

Some project components that work well in one situation do not work in anather.
Some companents that serve ona ohjectve are detrimantal for another. These
dichotomies cause the “What Worked" and “What Didn't Work™ cataleging somewhat
arbitrary.

Y¥hai Worked
QOverall Perddrmance
The overall project ‘unclicns as irtended. The project sustained a 2.9 inch storm in
1880. Absenl the project. portions of Socoro would be inundated.
Matan h

The Matanza Channel appears to be the better structure of the two. Save problems
with gages ana two joints (see the subsequent sections Gages and Spalling), the
Matanza Channal has required minimal attention.

Photo 1 shows tha transition from lined to uniined sideslopes. Tha sill of gravted
boulders, which drops roughly 3 feet, has never been undercut.

Rickard J. Hegoen. Professor of Civil Enginearing, University of New Meaxico, July 1997
Pagsa 1
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Figare 1. Matanza Chvarsion
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Figura 3. Socorro Drhvers.on 22
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The “seep willow"
in Photo 2 has lined
-the wall edges ferthe
life cf the project, ever
jeopardizing
conveyance capacity.

Filot Crannels

Sediment depcsition in the Socorro Diversion oufall is a perpetuzl prablam (see
the subseq.ent section Outfall Channel). Pilat ckannels keap the sutflow moving for at
least a shor term. Silt disposal by water is preferable to silt disposal by diesel. Pilot
channels are an effective component of channel mayagemszanl.

Page 2
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Photo 5

documents the | = =
result pilot- -
induced ’
headoutting.
Sedimant
filled the
channel to the
level of the
ramaining
palches on the
left bank.
Deposition an
the right bank

has yet to be
arpded.
BT
“pto &, Filot chatnel results
What Didn't
Work T
ngor ik lity

While Lhe mainlenance obligation appedns o be currsntly dedresss=d, the Gily of
Socorro has a lorg history of failure 1o satiafy ita duties. The ingpacton foldzra contair
of comalants by the Seil Conservation Sarvice Bureau of Reclamatior; the railroad
and private ¢itze s regarding long-term inatention to meintananca. Unfavoranle
comments by the Grops are pervas ve, explicil and rellect husiraton, The 15
Decomber 1975 memo by the Acting Crief, Construction Operation Division, ilustratas
the i=sue.

Sub: Unsat'stzctory Maintenance of Local Flood Proteciion

The Socarra Divarsian (... has been a ehronie preblem. Continued persuasive
efforts by represenfatives of s ofice have produced fitle maintsnance action
the eloven years since compistion. Sponsor's letter datea 24 Jure 1975['We ars
aware .. Wa have ‘ound it almost impessib e ... We have staned ...”] is 2 fipical

respanse. Inspection of the project on (0 December 1875 revealed that none of
the work had becn dene.

Ina 1981 complaint £boJt debris at a railroac bridge, an irate properny owner
presurred a voted mil levee for maintenance. The Caorps had no knowledge of such an
instrument.

The problam seems to have several roats:
{1} The project has exceeded the City's financial and/or enginesring capadity.

Page 4
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(<) Sediment issues tend o interrelats and rarely are reso vad Dy quick repairs.
(3) City stgdfing has lacksd cortinuity.

The Corps declared the pnﬁ]e:'. ‘no longer capable of providirg fload cortral
pralection” in 1981. How such declaration affects liahility is unknown.

Projects as comalex as the Socorre Diversion may be inappropriate for a small
organizetion with limited engineering and recorsiruction capaciyy. The Corps must
impress uoon the sponsor the extent of the ongoing responsibil ty. The sponsor should
submit an enfcreeasle implementation plan.

Encreachmant

Froximily tu urbanizaion and NMIMT have led o persistent ancroachments. A
small rumbar of proposals ware submitted to the Corps for prior approval, per the
procedure in the project author zation. A larger number were builk without Corps
approval. Predictable encroachments were by property owners seeking space on an
amhankmeant or -padway. The less excusable encroachments were by the City, NMIM™
or ulilit es,

The City illegaly _ : e e r
dammed the Tl ; : oo
Smakar Arroyo =t its
conflugnce with the
Socorre Diversion.
The ercroashment,
shown ir Photo G, is
summztizad at the
T-year point in two-
page lnformation
Summaty appended
to this report.

Photo 6. llega blockage at project inet

12
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The City eveniualy breached tha
dam, Photo 7. -
; r ""\.‘ v

Phowo 8 shows a 4 foot MMIIAT
landiill in the channel. Tha institution
ot higher eduzation knew better,

Photo 7. Breached

Caught in the act, NMMT denied ihat the tanks of Photo € would bz plzcedir the
channzl. Photo 10 testfies 1o denial's veracity.

13
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_‘I, i

i . :
Photo 8 “Wa wuub‘lr'1 da that ™, 1872 Pho:o 10. "Focled you!", 1973

Cul oxcooded [l fora
rearby -oad. Phota 11 shows
tha soluticr.

In most case;,'demanjs
{a term nct i Coarps enabling
legislation. but more truibful
Lhan "advice") by the Corps
brought abaut -emevel (or at
lease documentation For
epproval) of the
erncroach menl.

Developmant Pressure

The pro cet has deal: with roads, utility ane sommurication cables, gravel mining
ard recreational demands. Cfiorts mads to inform the Corps regarding dewva opment
grd olte Rate and frequencly inadeouzte fechricaly.

Pagsz 7
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Photn 12 shows beni dar::aga by an Lnapproved gas ine crossirg of the channel.

Photo 12. Unauthorized utility crossing

The proposed Tiarra Accass Foad to tha Nogal Canyan araa illustretes the
pressure of development. The Cnvironmental Assessmant devotes four pages and nc
maps to surace water hydrology, hall the attention pzeic ta traffic hoise-The document
briefly mantions unspecified lecal floeding proslers, canfining ils projections 1o 50
year flow at the roadway. How the Tierra Access Road and facilitated development
impact the alrezdy-unsatisfactory Nogal cocn'luence (see the subsequent saction) is
not addressed. The docurrent may satisty environmantal assessment purposes. It is
not, howsavar, an analysis aganst wheh the Corps can to waigh the consequence of
developmaent,

Mogal Confluence

Seaimen; from the Nogal Arroye inherently endangers the Socorra Diversion
capacity. Original dasicn does not reflect explicit concern for this pradictable preblem
C eaning of tha contluence and imgroving the inlet alignment are City prionities. Whare
vigiance has been applied, the confluance might be thought of as a "What Werked”
iter. Funclionalty to date, however, also refliects some good luck. The localized siorm
that could plug the Socorrg Diversicn with sed'met can occur at any time.

Page 8
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Inspeciion notes
document the sieady..| :
migratian of the® T r
NMogal channel” - =
towards, drd now
nta, th2 levee thai
tizs down Lhe
confluerce. Fhotos
13-15 frace the
1 story,

Paoto 13, 75 fesl t lBuee, 966

Mholc 14, 34 feet to leves, 1878

Page &
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g : by
F1oto 15, Lavee attack, 191

City rock dumping to protect the levee has been ineffactive. As with most
engincering cffor: in fluvial gzomerphology, a lasting solution requiros survey,
analysis of design conditions {as opposed to response 1o yesterday's flow) end
in:egration with the larger project.

Given the lack of outfall grade, there may be no feasible way to eliminale the
confluence delta potental.

Grade s it
nagligible in the
outfal's lower
reach. An
inspection note
spels the "each as
"szdiment trap”,
The outfall
exemplifles stream
ccmpetence, the
geomorphologic
gxp anation of
particle size
decease in the
downstream
direction. See
Photos 16-17.

cto 16. Rocks as larg2 as 3 feet belcw I‘ir:»g! confluence

Fage 13

17
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Photo * 7. Tens of lhousands of cukic yads o siltin cullall 1o Rio Grande

It is "ot clear if the original dasigners hooed thal the channe! would claan itself. The
~channel crossings are not sized for extensive accumulation.

The City excavates and
d gs pilot channels to maintain
conveyanca tc 1ha river. Tha
City has usualy doe Lis work
o1 time.

Li<e the earier section
Wogal Coafluence, the “cup-
half-full™ viewgainl mighl see
the outfall as an hislorical
“Whal VWaiked." The “cup-half-
eTEly" assessment sees the
opposite. Engiresring s1oulc
not rely on timely starms An
unfari.nataly timad flood will
spill from the rfaised channal
Tha cup ig indaad halt ampty.

Photo 16. The City &t work

Page 11
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Sediment transport al the outlall should be assessed, a lask [or which the Sorps is
now beter aqu.ii_:ped-ihan_at it was :he time of initial design. Several altzrnatives merit
thought: - = '

{1) As open land is adjahenf the channel, a sediment ejector (ar Indian techno ogy
invelving vortex flow) might be effective.

(2) The cross-seclion might be reshaped, advancing the pilat channel cancept ‘rom
reactive to proactive.

(3) Hegular excavation migh! remain cost e‘fective, The key to resolution lies in
quantitying tha naed and capacity far timaly maintenance

Access

Locked gates appear lo waich the City lacks a key. Roadway bens by olhers
discourage vehicular trespess. In other places, access is elhanced by 1hose who
remove [iprap to ramp o drive in and out of the channel. Oriental wsdom warns
against of too little or too much of athng. Pholos 19-20 illustrate the extremes.

¥ ‘L"‘m_' -

Fhoto 19, Can'tgetin. NMIMT has the key

Pane 12

19
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Phots 21 i dn
geoess issue thet
will be rasclved by
& large storm.

Figing

Fiping is a failure meckanism siudied, but parhaps not ofien seen, by young
anginee's. The pipes (somelimes seen gs sivks) dappedr as thaury predicls, below &
embankment hald ng standing watar.

Pzga 12

20
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The head has been from minor local sending, not floed flow. Phots 22 chows a
ta2mporary cross ng pending runsif that pipea.
: by A

= L J

L3

- "

Photns 73-24
show a plpe outle:
and a sink huls,
probebly aver a
pipe.

Fage 14

21
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-~ Ths few reported instances do nct
appéar 10 relate 1o poor Consirucicn
compacticn. Animal burrowing is
probably involved.

In ar assessment sense, piping
might be geen as evidercs for “What
Worked" endorsement of Inspection
vigilance, Tne pipes were cloged
belore larger problems ensued.

it Tt

han 24, Cormps spe uk1r.g

Gaging

Mo aspect o the projact has a record as
sorrowful as that of gaging. Photc 25 shows
a USGS bubkler gage that migh! have
bubbled trrough 8 feet of umbleweeds in
the foroground, but couldn't bubble tirough
sediment that followed.

; 7

Phcto 25, USGS oubbler gage

Page 15
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I an inclined peak siage
gage, the plate is removed after
trunoff to inspest the high silt
mark. Photos 28-27 speak for
themse ves.

Photo 27 Hey, Mayor! Chief! We had flow!

Page 16
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In a vertical p2ak™
stagez cage, the pipe
cap is remeved and a
staff gage is removeag
far signs of silt. Photos
28-29 show such
Jages in 1966 and
1997,

It iz un<nown if
‘hese gagas have
been read. Rusl
spezks to the negative.
3ouldars in & majcr .
evert would rencer i
them into harizontal o x
peak stage gajas.

Fhoto 28. USGS peak stage gages, 196€

-8 i

Page 17
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Weepholes and French Drains

Weephole bﬁss caps are prone ta theft (38 many
backwashing, &5 shown in Photo 30. Tre backwashing has not been continued.

]

-

ag 44 at a tme) and they requirz

-

Fhoto 30, Flushing out & weepnole, 13969

Boih
weepholes and
French drains
CEuse |osal stress
in the concre:e, as
skown ir Photo
21.

As mos;
weepholes are
plugged and ths
ckhannal walls
remain,
weapholes may
be unneeded

Fhoto 31. Stress fracture

Gage 18
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Sl [ iu]g

Concrelz un he ndtlh e
sidewall of the Soccrro Diversian
and al vne expanson joinl in the
Matanza Channel has spalled
due 1o thermal workirg.

Tie Maanza andmark
“Probleir Joint" has been
pariicularly itksome, as repeated
repairs havz not alleviated the
problem. Pholos 32-34 show t1a
sitation.

|
FPhata 37 The "Prehlem Jaoinf®, 1972

P

I-.e'-._:_ Lk Al A

Photo 33. Repeated repair, 1983

Pagz 12
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While cuncrete should be
expecied to need redressing cn
occzsion, the rébair should fagt,
For recurrent spalling, the Corps
may need a joint specification for
gnhanced reconstruction. ‘

A clue to the failure mechanism
may lie in the 4-inch vertical
diferantial shown in Photo 35.
Differenlial selling may have
-initiated the crack, ar water thraugh
a crack may have caused

settlement cr heave. Photo 34. Repeated iailure, 1997

e ¥

Photo 35 4-inch dsplacement

Mage 20
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Vegetaticn

The channgl bed™
has been watered by
arroyo inflow and
leakags fror
adjacent ponds and
utilities. :

Vegetation
requires angoing
remowval, a task nct
always promptly
accompalished by the
City. Photo 38
iluszrates thz
challenge.

Hailroad Bridge™
The railroad croseing of the outlall channel serves as a benchmark far deposition.

Criginzl ceararce was 105 feet. The RR series of photos document the years sneg

project censtruction.

=

Page 22
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RR Photo 4. 14 October 1971

9
Page 24
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Railrcad Bridge Photo History

e
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RR Pheoto 1. 1 March 1966

RR Photo 2. 8 November 1967

Page 23
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31 oy (| .__:..’{':: o
TR e R
FR Phcta 7. May 186841

Paga 25
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Gullies _
P1otoe 36 gpd 3?"‘"ho the inevitable gulics where local flow runs over an
embankmaeant. The latter ph ::-tE’us a part Eular concem, however, as the gully serves as

a playhouse.

Phiolo 3. Local groson

Photo 37. Playho.se

Page 21
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RR Photo 9. 17 November 1981

33
Page 28
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RR Fhoto 10. 27 September 1984

o

RA Photo 11. 6 May 19286

34
Page 27
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RR FPhoto 12. 28 June 1989
" e
L .‘11 ..-"*‘:- { 3,
RR Photo 13, 28 June 1989
35

Page 28




PDH - Floodwater Lessons Learned:
Socorro Diversion Channel PDHNow

e
TN

e I R O i e PO P ey g

i A 1

4. 10 April 1991

RR Photo 15. 29 April 1982

36
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RR Photo 17. 25 July 1997

Fage 30

PDHNow
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RR Photo 18. 25 July 1897

38
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Inspection Summary Notes: -

ltems numberegk 1-37 are fram City inspection form, 1965-73.
= o
“Mon-form” itemms are from inspection narrative.

Entries indicating satisfactory. behavior (6.g., “good”, “satisfactary”, “none”, “OK")
generally are not reparted in summary.

ltems lacking any reportable entry are deleted from list.
Inspections lacking any reportable entry for a given channel are deleted from list.
Entries include both Corps and City inspections.

“Socorre Diversion™ refers to structures in South-North channel above Nogal
confluence.

“Nogal Confluence” refers to structures immediately impacted by junction.
"Socorro Qutfall” refers to West-East channel to river

Paga 32
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Matanza Diversion-:-18-Mar-65 17-Dec- 55 2-Mar-66

[Embankment , Gﬂmf'ﬂ“
1 Emsmn {mn-d | - i
and rain) # . r

-

20 MarfS - DeciEOL Y1 Nay ST

5 Roadway o5

I Slight  Moderate

| Bottom scouting | scaur :
- downstraam |
‘of gouted ¢

| Some
 throughout

i channel i
Jbettom

E+1i'h'ildGrnrMhTumbla_5
i {brush and i
itrams)

Earth Sections
11 Erosion

13 Wild Growth | Tumblewseds: Slight

French Drains .
1 5 Sereens

18 Proper

8 Channel Walls : Minar ;
' eracking L
: | Heavy scour
| downstraam |
iof grouted |
| saction

' Slightly

overgrown
with

tumbleweeds .

Somewid

growth

On channel
bottom

.3.5“““. S e

....Functioning .
1? Clsamuts i

Nﬂn-h:rm

: bant mental
[ cover

| Ga'gas St e H T Y G I et sepors MR PP e

. Weepholes | .~ . 2bured
i Concrate i i i

inspect.XL5 Page 1
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708y Thecss  10kprto.

= -

Matanza Diversion #-Nov-67 !

Embankment, Goncrets

1iErosion (wind =~~~ .
{and rain) IIP !

: e

o : | below i at grouted
! .grouted section
i section : i

: {brush and [ rown i high
treas) ] i i

2 S b 5 e 5 e 1 ] S e R SRS AT

Earth Sections |
11: Erosion i :

: BIuEEE&”Ei"”'; Slight plugging
blow sand

15. Screens

T e S
:Functioning = i

‘Gages gDamagaH”

 bridge

Concrate Minor cracks,: : : Hairline i
local spalling ‘cracks. :
i . Repaired joint:

flow and

FIHBrIdga Rl i AR

constrict

inspect.XLS Page 2
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Matanza Diversion 17-Nov-70( 20-Nav-70 26-Apr-71  13-Oct-71: 6-Dec-72 14-Dec-72
Embankment , ‘Goncrete
1:Erns-un {wind @ =
=and rain) # ;

o

i Each and of
b i concrete

" Aiong sides |
5: Ftﬂadwar i o5

7 Gharinel ; o 4 R Foai e e
; Bottom Lailt

BT i
i(orushand
[ traes)

9 Overall

b e g - fﬁﬁﬁﬁ' e
French Drains ...
15, Screans Soma
T plugged by

18 Proper :
.. Functioning - e e ;
17; Cleanouts MISSIHQ caps Some caps MIESIng caps | 2 mls&lngw«
i : . missing { | caps. ruined
i fitting

...... sk ¢ ok

Gagis iDamaged | . Repaired and: Repair not |
i ‘damaged  : recommended;

i Concrale Mlnor spalllng Spalling Bad joint

! i | improved ‘upper side |
i conveyanca ]

inspect.XLS Page 3
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[iiimnu

1 Emsn::n [wi
| and rain) W

3 Sand Boils
5 Roadway

7 Channeal
Bottom

| {brush and
traas)

9 Overall

T E gy

Franch Drains - -
15: Screans

' 17| Cleanouts
i Gages

Aggradation

i Concreta

Embankmem C-nncmiq

B Wikd Growth |

-"g'Shlftlng i

Funetioning |

" Weepholes |
: Excassiva
i spalling
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30 Sep 70

Inforretion Summary

-

i

: &na!ferfﬂrrcya Dem, "Sceerro Diversion Channel
- - -

1. This work was firs* scen, photographed, and reported 12 February 196G,
The report recommended we "consider the work bzing done in Smeltzr Arroye',

2. Lefter, D.E, to City, | April 1959: We told the City this work s
an encroactment, prohibited in the O2M manual. We asked for "a corplete
set of plans",

3. Letter, City to D.E., 15 April 19so: Responsa 1o sbove letter. No
mention of subject dam.

. .Lefter, D.E. 1o City, 28 Asril 1959: We ogain esied for "a complete
plan of this work",

3. Leiter, City to D.E., I3 May 1959: Mr. Sann stated "+he dam j= being
mopped, plans will bs sent you when completed",

6. The dzm, now complete, wes photographed end reportad on 2 December [950,
The roport recorinsnded we "evaluata the desirsaibity” of dhe dam,

7. Letter, D.E. to City, 6 Janvary 1970: Ve g#gnin ssked "please have a
copy of sihe plans forwardsd ==-—— .

B, Letter, City +0 D.E., 2 February 1970: [Desponsa lo above letter.
No mention of subject dam,

9. Letter, D.E. to City, 12 Febreary 1970: We sgain 85¥E for "a sat
of thesa plans',

0. Letter, D.E, 1o City, 8 May 1970: We zgain aszkad for "plans of the
earth dam",

Il. Letisr, City to D.E., 25 May 1970: Plan was submitted, Copy of
entire plan is attachad,

2. The contour lines on the City plan coincide exsctly with the Corps
drawing. 3o do the "right-of-way" and "chennel flow" Iines, The dam
crest elevation and levee crest elevations coincide {4713 feat). The
channel floor elevation is shown as 4704 on both placas,

It is apparent to me that li*+tle or ho mapping was dona and that ths
City has a full size Corps drawing on hand,

3. At Smzlter Arroyo, the desion capacity of the Socorre Channel in-
creases from 3300 to 5100 c.f.s., inferring a contribution from Smelter
Arroyo of shout 1200 c.f,=, The figures used in tha Desian Memo for
Standard Project Flood (for Smelter Arroyo) were arcund 1700 c.f.s,
Watershed area is 1,19 Sq.mi.
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o=

Spillway capaczity cannot be computed from the plans submitted by the

City, but it appears fo me fo be far below the 1300 to 1700 c.f.s. value.

'— * -lr‘- % . »
5. The plap does not shiw any riprap areas, stability analysis, draw-
down provision, and other salient daYa. Mr, Senn, the designer, is
reputed to be a Registepgd Engineer (Mow Mexico). -

I6. Jim Constant tells me the State Engineer requires review and
prior approval for all dams over 10 feat high, or impounding over
10 acre-feet of water. This work exceeds both of these figures,

17. Summarizing, The subject dam:
a. |Is an encreschment.
b. Probably has insufficient spillway capacity.
€. May be of inadequate design,
d. Was built in violation of Corps regulations.
e. MWas built in violation of Stete regulations (probably).

f. May severely impair the design performence of the Socorro
Diversion Channsl,
18, Thsa pasf 7 years of dealing with the City of Sorarro have been most
frustrating. Very little has been done as a result of Corps letters and
telephone calle,  Personzl contact has done |ittle better. The Contract
63-2 tile documents these comments adequately.
| recormend we loke a stiffer posture in this matter, and eéﬁiura naw
paths of remedial action.

1 |
%/p '8- &l’?g,:qrmi.—

FRANK B. COLLINS
Civil Engineer
Project Operations Branch

+++++++++++++++ The End ++++++++++++++

Any questions, please contact info@pdhnow.com
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QUIZ for Socorro Diversion Channel

o o

(9]

. A “seep willow” is

. Unacceptable vegetation because it blocks channel

. Acceptable of most projects

. Acceptable for this project because it only takes root at the channel edges
. Unacceptable because it might grow out into the middle of the channel

. All channel vegetation must be destroyed to avoid turning into a wetland

. Channel outfalls that accumulate sediment can be drained by
. Cutting a pilot channel

. Planting trees

. Doing nothing

. Putting a footpath in the channel

. Installing a multiuse recreational area

. Pilot channels in sediment accumulation areas tend to

. Make great public footpaths

. Induce “head cutting” that drains sediment accumulation
. Fill in quickly

. Save on fuel and labor cost to remove sediment

.“b” and “d”
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4.

o o

(9]

Small communities
. Find maintenance of flood control channels to be an easy task

. Small communities have little difficulty funding maintenance

. Small communities usually have experienced engineering staff available

. Small communities usually have the equipment to haul large amounts of sediment

cta”, b, “c”, and “d” are false

. Project sponsors and other nearby public entities
. Can be counted on to avoid dumping trash in flood control works

. Will avoid building illegal, unsafe dams

. Will avoid building obstructions to flow in the channel

Cla”, “b”, and “c” are false

cl“a’, “b”, and “c” are true

. Power poles
. May be placed in a flood control channel since it seldom rains in the desert

. May partially block flow during a large flood

. May be knocked down during a large flood by floating debris

.“b” and “c” are true

. May be legally be placed in a flood control channel if approved by local authorities
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7. Headcut

a. Is an erosional feature of some intermittent and perennial streams with an abrupt
vertical drop, also known as a knickpoint, in the stream bed.

b. Has its origins in eighteenth-century France as a practice to encourage inspectors to
submit their reports in a timely manner.

c. Can be useful to remove excess sediment.
d. “a”, “b”, and “c” are true.

e. “a” and “c” are true.

8. Local protection flood control projects built by the Federal government and turned
over to local sponsors for maintenance

a. Should be inspected by local sponsors annually and after large floods

b. Need to be inspected by an independently funded agency to ensure compliance with
project requirements

c. Are in a category of “Set it and forget it.”
d. May be modified by the local sponsors if all local authorities agree

e.“a” and “b”

[(e]

. Local land developers

a. Can be counted on to respect flood control project integrity

b. May pressure local authorities for approval of unsafe flood control practices
c. May build in or on a flood control structure without a permit

d. “a” and “c” are true

e. “b” and “c” are true
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10. Tributaries to a flood control channel
a. Can erode flood control channel banks

b. May dump huge amounts of sediment during large floods which, could block the flood
channel flow

c. “a” and “b” are false
d. “a” and “b" are true

e. Should be ignored during project design because tributary problems are hard to
predict

11. Floods can be counted on to wash out accumulated sediment
a. True

b. False

12. Gates across levees that the city (public sponsor) does not have a key for
a. Are necessary to reduce off-road vehicle noise

b. Are acceptable if installed by another government agency

c. May hinder city (public sponsor) access during a levee flood fight

d. “a”, “b”, and “c” are true

e. “a” and “c” are true

13. Piping

a. May cause levee failure

b. May cause sinkholes

c. Can be caused by shoddy construction
d. Can be caused by rodents

e. uan' ubn' “C", and udn are true
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14. Steel covered peak flow gages on the sides of sloped concrete channels
a. May get pelted with rocks and destroyed
b. Are tough enough to withstand flow debris abrasion

c. Can be safely read during the flood by carefully climbing down the side of the channel
for an accurate reading

d. “b” and “c” are true

15. Vertical peak gages on the side of a flood control channel for three decades Ans. b
a. Shows just how smart the designers were

b. Are lucky to have not gotten knocked flat during a large flood

16. Weepholes in the Socorro concrete channel were not needed
a. True

b. False

17. Concrete patching over cracked concrete flood control channels will be unlikely to
endure if the crack was caused by differential settling.

a. True

b. False

18. Trees and large vegetation should be removed from channel floors because
a. They block flow
b. They catch floodwater debris and block flow

c. They slow the water down and may cause sediment to accumulate (reducing channel
capacity below design values)

d. “a”, “b”, and “c”

e.“a” and “b”
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19. Sediment accumulation under a railroad track near the lower end of the channel
before water runs into the Rio Grande should be removed because

a. Sediment accumulation in a flood control channel reduces channel capacity
b. Hikers may injure their heads trying to get under the railroad bridge

c. It looks unsafe

d. Sediment removal is unnecessary

e. The city needs the levee maintenance money for street repairs. So they are exempt
from sediment removal requirements

20. Moderate sized gullies in dirt channel walls

a. Give children a safe place to play

b. Can be ignored

c. Should be repaired to avoid compromising channel performance
d. “a” and “b”

e.“a”, “b”, and “c”

21. One photo shows a Corps inspector standing upstream of the railroad bridge with
his hand on an arched concrete portion of the railroad pier. The purpose of the arch is

a. To flip floodwaters back into the stream
b. Keep the train and train track from getting wet

c. “a” and “b”

22. The Socorro Diversion Channel is composed of
a. Two independent channels

b. Matanza Diversion and Socorro Diversion

c. Rio Grande and Matanza Diversion

d. Rio Grande and Socorro Diversion

e.“a” and “b”
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23. The outlet of the Socorro Diversion Channel
a. Is constantly aggrading (collecting sediment)
b. Is constantly degrading

c. Is a multiuse recreational area

24. The pilot channel in the Socorro Diversion Channel outlet
a. Induces head cutting upstream in the concrete channel

b. Is a necessary maintenance item

c. Furnishes a gentle off-ramp for skateboarders

d. “a” and “b”

25. Reasons for the City of Socorro’s marginal maintenance included a lack of
engineering expertise and personnel turnover

a. True

b. False

26. Sediment from tributary flow
a. Usually flows downstream in the main channel

b. Potentially could plug the main channel before the peak flow in the main channel
arrives. This could cause channel failure and widespread flooding.

c. Can form a wetland that can require a 404 permit to dredge to restore the main
channel to its design capacity.

d. All of the above

PDHNow
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27. The channel under the railroad bridge over the Socorro Diversion Channel
a. Has had a consistent flow capacity
b. Has had at least a design capacity

c. Has required massive efforts by the sponsor to clean to even marginal capacity levels

28. Socorro, NM, is the public sponsor for the Socorro Diversion Channels. As such,
they are responsible for inspecting, maintaining, informing the Corps of Engineers (who
built the project for them) of significant changes, and obtaining permission for any
alteration to the structure.

a. True

b. False

29. The Socorro Diversion Channel was designed for a
a. 100-year flood

b. Standard Project Flood (SPF)

c. Probable Maximum Flood (PMF)

d. Flood of Record in Socorro

30. The Socorro Diversion Project was constructed
a. During the 1950s
b. During the 1960s
c. During the 1970s
d. During the 1980s
e. During the 1990s
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