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SUN VALLEY PARKWAY CULVERT EVALUATION 
(VOLUME SV) 

SECTION SV-1: INTRODUCTION 

The Maricopa County Department of Transportation (MCDOT) requested 

assistance from the Flood Control District of Maricopa County (District) to 

analyze and make recommendation, on the culverts along the Sun Valley Parkway 

located in the Wittmann Area Drainage Master Study Update (ADMSU) and 

BuckeyelSun Valley ADMS study areas. The purpose of this evaluation was to 

identify the existing condition of the structures maintained by MCDOT, to identify 

any potential erosion or sedimentation problems that may exist, and recommend 

general solutions to remedy any deficiencies of the culverts. This evaluation was 

added to the Wittmaun ADMSU scope since Entellus is familiar with the area and 

could provide an economical, timely review of the culverts prior to any work being 

done on the Parkway. 

The section of the Sun Valley Parkway from Interstate 10 to McMicken Dam was 

designed in 1987 and built in 1989 and crosses various washes along the 

approximate 29-mile stretch. The drainage structures on the west portion of the 

parkway drain to the Hassayampa River, while the majority of the culverts on the 

northern stretch of road drain to McMicken Dam. MCDOT is currently 

responsible for the maintenance of all the structures. 

In MCDOT 2001 State of the System Report (Reference I), MCDOT identified 

most of the culverts along the Sun Valley Parkway as structures in need of close 

tracking. During the following inspection cycle (2 years) in the publication 

MCDOT 2003 State of the System Report (Reference 2), MCDOT identified the 

continual degradation of the culverts along the Sun Valley Parkway, and the need 

for ongoing monitoring. 



' a  
SECTION SV-2: PROCEDURES 

2.1 Data Collection 

Several items were collected as part of the data collection including the following: 

A shape file provided by PBS&J containing all the drainage structures within 

the BuckeyeISun Valley ADMS from 1-10 to structure #990150. 

A shape file from MCDOT containing all the bridge inspection structures and 

several MCDOT Bridge Inventory Excel spreadsheets containing bridge 

inspection data, sufficiency ratings, and other miscellaneous information. These 

are included on the CD in Appendix E of this report. 

= As-builts for the portion of the Sun Valley Parkway contained within the study 

limits of the Wittmann ADMSU that was used for the Hydrology Volume, from 

which Entellus, Inc. generated a shape file. 

Color aerial photography (December 2003) for the study area furnished by the 

District. 

2.2 Field Investigations 

Field investigations were performed for each MCDOT box culvert along the Sun 

Valley Parkway from Structure #7645, (0.7 miles north of McDowell Road) to 

Structure #7705 (24.2 miles north of McDowell Road at approximately 203'~ 

Avenue). In addition, selected pipe culverts were investigated. Three separate field 

trips were taken to photograph and investigate the culverts. Copies of the field 

notes are found in Appendix B. Particular attention during the field investigation 

was paid to the following items: 

I. Vegetation and debris in the wash 



2. Sedimentation upstream and downstream 

3. Headcutting and erosion upstream and downstream 

Select photographs on both the upstream and downstream ends of the culverts are in 

Appendix D. All photographs are contained in digital format on the interactive CD 

(Appendix E) included with this report. 

2.3 Data Organization 

Upon completion of the data collection and field investigation, the data was 

categorized and organized. The condition of the each of the three criteria 

(vegetation, sedimentation and headcutting) was evaluated for both the upstream 

and downstream portions of each culvert and assembled into the spreadsheet found 

in Appendix C. Each culvert was rated based on each of the three criteria using a 1 

to 4 scale based on the severity of the problem. 

1. No Apparent Problem (Structure is in good condition) 
2. Minor Problem (Problem unlikely to create significant damage) 
3. Significant Problem (Problem appears to be getting worse and may 

eventually jeopardize structural integrity) 
4. Serious Problem (If problem is not resolved, will, in near future, 

jeopardize structural integrity) 

A problem is defined as being anything that might jeopardize the integrity of the 

culvert or surrounding structures (maintenance fence, etc.). Additionally, any other 

observations or comments regarding each culvert were added to the spreadsheet. 

2.4 Data Analysis 

2.4.1 Categories 

Once the severity of the vegetation, sedimentation, and erosion was recorded 

in spreadsheet form, each culvert was classified from 'A' to 'D' based on the 

following criteria: 

Unlikely to Develop a Problem (Category A) 



Potential for Developing a Problem (Category B) 

Evidence of a Problem (Category C) 

Significant Problem Requiring Immediate Action (Category D) 

The conversion from the three-criterion problem severity rating category 

was performed based on the perceived urgency and extent of the associated 

problem(s). This was done in order to group the culverts based on the 

urgency of maintenance or repair. This is different from the severity of the 

associated problem(s). As an example, downstream headcutting of 2 feet is 

not very severe, but if that headcutting occurs at the culverts downstream 

face it becomes an urgent issue that requires immediate attention. However, 

downstream headcutting of 8 feet is severe, but if the headcutting occurs 200 

feet downstream of the culvert the problem is not urgent and does not 

require immediate attention. 

Of the 103 culverts, eight (8) have severe problems and require immediate 

attention (Category D); 27 have evidence of problems developing (Category 

C); 41 appear to be in good condition but can potentially develop a problem 

in the near future (Category B); and the remaining 41 are in good condition 

and do not appear as though they may develop a problem in the near future 

(Category A). 

2.4.2 Recommended Remediation 

The three major problems associated with the culverts along the Sun Valley 

Parkway are upstream sedimentation, downstream headcutting, and culvert 

obstacles. 

2.4.2.1 Upstream Sedimentation 

Severe sedimentation occurs in six (6) culverts along the Sun 

Valley Parkway, and some sedimentation occurred in 31 additional 

culverts. Culvert #7705 had the most severe sedimentation 

problem attributed to its proximity to the White Tank Mountains, 



which provide the upstream watercourse with larger and more 

angular sediment. The downstream end of the culvert shows minor 

sediment accumulation, but the upstream end of the culvert for two 

of the three barrels is completely blocked. The remaining barrel is 

relatively sediment free. As shown in Figure SV-2.1, the 

upstream end of the culvert appears to have been designed below 

grade, while the downstream end was designed to be at grade. The 

wash seems to be reacting to this and attempting to re-stabilize its 

equilibrium slope, thus the heavy sediment at the upstream end, but 

minimal at the downstream end. This sediment tends to interlock 

and stabilize at a steeper grade than a less angular sediment load. 

A possible solution for the general sedimentation problem might 

be to direct all low flows to only one of the barrels and make the 

other barrels available only for larger flows. Limiting the low 

flows to one barrel will increase the velocity through the culvert 

and decrease the potential for sediment deposition. This basically 

mimics the current balance condition for low flows (sediment 

obstructing unused barrels), but maintains the other barrels free of 

sediment and available to convey larger flows. To accomplish this, 

a berm could be constructed that would force all flow below a 

specified elevation to a single barrel. Once that elevation was 

exceeded, flow would overtop the berm and flow into the other 

barrel(s). 

Some sedimentation would build up over time in the high flow 

barrels due to more significant flows that would overtopped the 

berm; however, most of the larger particles are carried along the 

bottom of the wash and are less likely to be carried by flow over 

the berm. Once a larger flow occurs, the smaller grain size 

deposits would be flushed by the flow. A typical configuration, 

with relative dimensions, can be seen in Figure SV-2.2. Possible 



structures that this remedy might be applied to are those with a 

rating category of 'C' or 'D', specifically Cculverts 7646, 7647, 

7649,7650, 7663,7705, and any others that might exhibit severe 

sedimentation problems in the future. 

Another option is to construct sedimentation basins at the upstream 

side to remove the sediment before it enters the culvert. The use of 

sedimentation basins needs to be carefully evaluated because they 

tend to have significant effects on watercourse dynamics and can 

potentially cause more problems than they solve. Isolating a 

watercourse from its sediment source often means increasing 

erosion downstream, in particular, if the sediment source generates 

an armouring layer (layer of significant size and configuration to 

create stream bed equilibrium). A thorough analysis should be 

conducted if sedimentation basins are considered. 
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2.4.2.2 Downstream Headcutting 

Downstream headcutting appears to start at some point 

downstream and work its way upstream until it is stopped by an 

immovable object such as the riprap at the downstream end of a 

culvert. There appears to be a very distinct group of culverts with 

severe headcutting affecting all 24 structures between Structure 

7664 and 7675, which is just south of Wagner Wash. Upon review 

of the 2003 color aerial photography, there appears to be a man- 

made operation occurring at the edge of the Hassayampa River at 

the downstream-most portion of the affected culverts. This 

operation might be adversely affecting the headcutting conditions 

of the culverts in question. The locations of affected culverts, as 

well as the man-made operation, are enclosed in red in Figure SV- 

2.3A, and a zoomed aerial view of the man-made operation is 

shown in Figure SV-2.3B. 

Figure SV-2.3A 



There are two recommended solutions for downstream 

headcutting: 

1. Installation of a baffle outlet 

2. Installation of tie gabion baskets 

The first is recommended in general for culverts where the 

downstream headcut is greater than four (4) feet. There are five 



structures that currently fall into this category: 7667,7668,7673, 

990148, and 990149. 

The second recommendation is for culverts where the downstream 

headcut is four feet or less. There are 18 structures that currently 

fall into this category: 39A, 7647,7654, 7656,7664,7665, 7666, 

7669,7670,7671,7674,7675,7676,7677,7685,990140,990141, 

and 990189. 

An exception to the less than four feet of headcut is Structure 

#7685. There was greater than six feet of headcut in the 

downstream portion of the channel, but because of the amount of 

grouted riprap that is already in place, a gabion basket was 

recommended. 

A typical layout and range of dimensions for the baffle outlets is 

shown in Figure SV-2.4. Also, a typical layout and dimensions 

for the gabion baskets are shown in Figure SV-2.5. 

Downcutting is usually a response of the watercourse to changing 

conditions. The condition may be a change of grade downstream, 

an increase of typical flows, a decrease sediment load, or others. It 

is expected that, as the area upstream and downstream of the 

parkway is developed, the watercourse dynamics will change. 

Both of the recommendations allow for some flexibility. The 

gabion baskets allow for the most flexibility since they will adapt 

to the channel shape as the channel changes. It is recommended to 

tie the baskets together to prevent separation as they adjust to the 

changing channel shape. 
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2.4.2.3 Culvert Vegetation and Man-Made Obstacles 

In many cases, obstacles at the inlet or outlet of the culvert appear 

to be the primary problem. These obstacles include excess 

vegetation, such as a large Palo Verde tree at the outlet, or a barbed 

wire fence through the wash or tied to and hanging across the inlet 

or outlet causing. These obstacles cause the accumulation of 

debris. Although these problems may not be as immediate a 

concern as downstream headcutting, they pose a potential 

conveyance problem. 

Small vegetation such as grasses and brush are not a significant 

concern. However, trees can create significant obstruction and 

decrease the capacity of the culverts to dangerous levels. The 

accumulation of vegetation, while adversely affecting a culvert's 

performance, can also become a much larger problem to remove if 

vegetative growth becomes a 404 permit issue regulated by the US 

Army Corps of Engineers. The obvious remediation for this is to 

simply de-vegetate the culvert inlet and outlet clean with periodic 

scheduled maintenance. There are several culverts that possibly 

have reached the point of requiring a 404 permit in order to remove 

vegetation; they should be analyzed further before any removal is 

performed. Almost all of the culverts investigated displayed some 

sort of vegetation accumulation at or near the inlet or outlet. 

Culverts that are experiencing excessive vegetation problems are: 

43A, 7646,7647,7648,7651,7652,7653,7655,7660,7661,7667, 

7668,7673,7675,7678,7679,7681,762,763,764,7685,7690, 

761,7692,7693,7694,7696,7698,7701,7702,7703,990134, 

990137,990141,990192,990194. These culverts must be 

analyzed further to determine if 404 permit and mitigation are 

necessary. 



Barbed wire across the inlet or outlet was encountered quite often. 

In general, the barbed wire is placed by ranchers in an effort to 

keep livestock from wandering through the culvert. These pose a 

potential clogging threat since they are generally on the upstream 

side. Barbed wire fences running through the washes were very 

common as well, and pose a threat of debris accumulation. The 

remedy would be to install a flood gate similar to ADOT design 

specifications C-12.10, sheets 3-4. These flood gates should only 

be installed on the downstream side of the culverts to minimize 

any accumulation of debris against the inlet and to minimize 

clogging of the culvert. Locations where the installation of a flood 

gate should be considered are: 26A, 67A, 76A, 7656,7664,7667, 

7668,7669,7670,7673,7674,7676,7677,7681,7682,7683, 

7685,7697,7699,7700,7701,7703,990139,990140,990141, 

990142,990143,990145,990147,990148,990149,990189, 

990193. 
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APPENDIX B. PIELD NOTES 



SECTION SV-3: CONCLUSION 

As previously documented by MCDOT, significant problems exist with the culverts 

along the Sun Valley Parkway. There were three (3) types of problems encountered 

with the culverts: 

1. Sedimentation on upstream side of culvert 

2. Headcutting on downstream side of culvert 

3. Obstacles obstructing the culverts 

The recommended remediation for culverts experiencing severe sedimentation 

problems is the construction of a small berm to direct low flows into one barrel of 

multiple-barrel culverts (Figure SV-2.2). 

The recommended remediation for downstream headcutting is one of the following: 

1. Installation of a baffle outlet 

2. Installation of gabion baskets 

For headcutting of four (4) feet or less, the gabion basket is recommended as shown 

in Figure SV-2.5. For headcutting greater than four (4) feet, the baffle outlet as 

shown in Figure SV-2.4 is recommended. 

The recommended remediation for culvert vegetation obstruction is to obtain any 

needed permits, remove the tree(s) or tree seedling(s), and to maintain the structure 

on a regular basis to prevent excessive growth. 

Barbed wire, poles, walls, and other man-made obstructions should be removed 

from the vicinity of the culvert outlet. Floodgates can be installed at the 

downstream end to prevent livestock from entering the culverts. 

All problems relating to the culverts were as of the time of inspection (October and 

November of 2004). It is possible that additional culvert degradation has occurred 



since the time of inspection and will continue to occur until remediation is 

performed. 
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I 

IN0 defined wash far  as can be seen lLarge trees at outlet 1~1no r  (-24") leventially reach outlet 3 
i 1 I I Waterline fhrouah I 

I 

I i I 1 I 

1 1 1 suspended due to 
i Thick vegetation. Erosion at edge of 

There appears to be Vegetation a potential riprap, and cutting (-2') 'Large trees and shrubs i 
7676.1 1.8 mi N l  McDowell Rd 633+50 3 RCBC 4x10 None standing water None issue 15' downstream at edge of riprap Debris in wash 

i 
pp 

culvert is completely 
I suspended due to 

Erosion at edge of cu"ng. Cutting is 
Minor gullying, wash approaching riprap. 

Joint with 7676. 

Sediment could 
B potentially plug culver 

Upstream cutting and 
tree blocking culveri 

Cutting potential 

I 
i Cutting and vegetatior 

B oroblems 

Cutting and vegetatior 

I~ut t ing and vegetatior 
C ;problems 

Cutting and vegetation 

* Stationing at McDowell Rd. is 10+00 
** 1 -No Apparent Problem, 2-Minor Problem, 3-Significant Problem, 4-Serious Problem 
*" a-Unlikely to Develop a Problem, b-Potential for Developing Problem, c-Evidence of Problem, d-Significant Problem 



* Stationing at McDowell Rd. is lot00 
** I-No Apparent Problem, 2-Minor Problem, 3-Significant Problem, 4-Serious Problem 
"* a-Unlikely to Develop a Problem, b-Potential for Developing Problem, c-Evidence of Problem, d-Significant Problem 



tentially be a major 

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

.7 mi N l  McDowell Rd .. -.. -- ........... .. 

i N1 McDowell Rd ........ . 

I 1 Gullying started 
7687il8.3 mi N I  McDoweII Rd 978+30 1 6 RCBC nxlo upstream 1 Potential for cutting a 

-. ., Minimal Minimal Some gullying in wash at outlet ,Minimal .. .-.. . ............... No rnajor problem 
{Cutt~ng (-2-fl starte 1 2 

1 I B /problem 

! iat dirt road crossing I I i 

and propagating Cutting could be a i 
Potential for cutting a - 7688: 18.4 mi N/ McDowell Rd Minimal Minimal problem Some gullying in wash Vegetation at outlet Minimal .............. ..................... i 1 

i 
1 1 

Some vegetation in Some sediment at Vegetation and erosion 
None iwash 
pp 

outlet B potential problems - 
Of outlet which could 

Minimal at outlet None None cause future problem 1 I 1 1 A iN0 major probiem 

* Stationing at McDowell Rd. is 10+00 
** 1 -No Apparent Problem, 2-Minor Problem, 3-Significant Problem, CSerious Problem 
*** a-Unlikely to Develop a Problem, b-Potential for Developing Problem, c-Evidence of Problem, d-Significant Problem 



Sun Valley Parkway Culvert Evaluation 
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.- E 

Z 
, a a  - z V) 3 3 3 I 3 n 0 B r 5 V) a 

I I 1  
I 2 

I I l l  
j ~ i n o r  guilying 

766 18.9 mi N/ ..... McDowell Rd 1006+30 5 RCBC 4x10 0ccur"ng Minimal 
I I I 

'NO well defined wash, Some gullying in wash, I Potential for cutting a 
None retention area no Well defined wash Vegetation at outlet Minimal No major problem 2 2 1 B problem 

I 1 I 

769018.9 mi N/ McDowell Rd 1008+80 5 RCBC 3x12 None -. ........ .... Lots of vegetation None 

! 

I I 
No weii defined wash, 1 ! I I 

Potential for cutting a 
retention area /Some gullying in wash Vegetation at outlet I~ in imal  ; No major problem I 2 1 I 1 B probiem 

I I I 
i 

769119.1 mi N/ McDowell Rd 1015+40 4 RCBC 14x10 Minimal erosion Minimal 

I I I I I 

No well defined wash, 

! Erosion along bank Some sediment (-lft). Erosion in patticular 

/ riprap, breaking of 1' by-pass pipe almost and sediment issues of Some erosion at road 
990195 19.1 mi N/ McDowell Rd - Minimal 1 Minimal 

! 
None .-....-.. ........ ..-.. No rnajor problem 

I Guilvina/ erosion 1 1 . "  
I i 1 I occurring at the edge / 

7692 19.3 ..... -. mi ..... NI McDowell ............... Rd ..... 1026+00 1 ~ R C B C  3x10 o f  riprap /Lots of vegetation None 
I I I I 

j~uilying and erosion i 
/could become major 
issue None Minimal None ! 

/No rnajor probiem 
I 

I I 1 1 1 I 1 1 some erosion at edge I 1 1 i 

990196,19.5 . mi N/ McDowell ... Rd ........ 1040+70 1 RCBC 3x10 ,None - None ....... 
i 

riprap erosion couid be 
possible problem in 

:None Minimal None ifuture 

Vegetation causing 1 
some sedimentation i 

- --" 7693119.6 mi N/ McDowell Rd None Vegetation at outlet Minimal ....... ............. 

Some sediment in 

N o  major probiem 

Erosion on concrete 
769419.7 mi N/ McDowell Rd -- ..-.-.. - ................... ,. . 

7695119.7 mi N McDowell Rd Minimal None ................... .... 
I i 

Potential for cutting a * 
Erosion and sediment 

3 1 1 1 2 1 C ,probiems 

1 Erosion on riprap a 

A No major problems + 
C None IVegetatlon at outlet M~n~mal 

I I 

i / Some cutting in wash 1 1 cutting and erosion Standing water at 
(-2') and erosion on I could be potential 

~ , 1 9 ~ 8 , E N ' ~ c o 2 , W e l l ~ ,  1057+5O I RCBC BxlO the banks Minimal Minimal i problems ,None ,Minimal Minimal problems 
outlet, but no major Cutting in wash 

i I I I I-- 

- 
*Stationing at McDowell Rd. is 10+00 
" I -No Apparent Problem, 2-Minor Problem, 3-Significant Problem, 4-Serious Problem 
"* a-Unlikely to Develop a Problem, b-Potential for Developing Problem, c-Evidence of Problem, d-Significant Problem 



Sun Valley Parkway Culvert Evaluation 
a 

C 
0 

C 
0 .- - m 
0 
0 
_I 

Cutting in wash 
No major problem 2 1 1 B potential problem 

! Vegetation only 
Vegetation at outlet Minimal 

Some vegetation in 
Erosion in wash wash and Palo Verde Some sediment in Tree in culvert and 

erosion of wash/ fence Cutting in wash 
growing in sediment) 'are problems 

a 
Sediment in 1 inlet No major problem None 
pp 

! 
i 

- 
i 

:Erosion could 
Erosion where undermine concrete 

j ! concrete apron apron. Heavy 
i empties in front of 

7701 22.6 mi N i  McDowell Rd 1201 +90 , 6i RCBC 6x10 culve~ts 
pp 

I 

Heavy vegetation a 
Heavy Vegetation None possible future problem None Minimal None No major problem 

! 
Some erosion road . I 

Heavy vegetation a crossing, and some i~air ly  heavy vegetation Vegetation and cuning 7703 23.4 mi N /  McDowell Rd 1245+50 4 RCBC i4x10 Minimal erosion Heavy Vegetation  one !possible future problem cutting in wash 
- 
pp 

at outlet None No major problem 1 2 1 2 1 B 
i 

I potential problems 

I 

1 

990198 23.6 mi N i  McDowell Rd 1257+00 1 RCBC 8xiO banks and in wash Minimal Minimal headwall Erosion on wing wall Minimal Minimal 

Erosion behind 
headwall, on side 

* Stationing at McDowell Rd. is 10c00 
** I -No Apparent Problem, 2-Minor Problem, 3-Significant Problem, 4-Serious Problem 
"' a-Unlikely to Develop a Problem, b-Potential for Developing Problem, c-Evidence of Problem, d-Significant Problem 

12 of 13 

future problem 

Erosion could be I potential problem, 
especially behind 

4 

i 

1 
Erosion on wing wall a Erosion on wing wall a 

1 C problem for culvert 



* Stationing at McDowell Rd. is 10+00 
" l-No Apparent Problem, 2-Minor Problem, 3-Significant Problem, 4-Serious Problem 
+** a-Unlikely to Develop a Problem, b-Potential for Developing Problem, c-Evidence of Problem, d-Significant Problem 

Entellus:,,, Sun Valley Parkway Culvert Evaluation 
Appendix C 
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770524.2 mi N/ McDowell Rd 3 

2 
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7704 

0 

i 

sedimenfflarge rocks 

E, 
0 

i 
8 

i t 

0) 
2 

24.1 mi N/ McDowell Rd 
ppppp 

0 1 0 
m 
(r 

I I 

1 1 1 I ~ p s t ~ ~ ~ r n  cuvert 

C .- i i f 
C D 0 . m ;  - e L 

.d 2 o E  0 B 

blocked significantly 
with debris 2 

e - I e - 
'9 Y) 
P = 

I I 

4 i C 

I 1 1 1 A None 

blocking most of both 
inlets 

Bushes at edge of 
None riprap RCBC 

a i 4 5 1  3 3 1 3 

N o  major problem 

3x10 

1283+50 
I I 

Minimal INone 

Culvert currently has /Some larger rocks in , 
minimal capacity !None /culvert , No major problem 

! 

1 

Debr~s and 
2 No major probtem 2 

i 
I 

Erosion on dirt road /Road could become 
RCBC !None Minimal difficult to use 






























