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1. Introduction 

Aspen Consulting Lhgincers was contracted by the blood Control District of Maricopa County to 
produce this report as part of the Camp Crcck I'ribularies 1:loodplain Delineation Study. The 
Flood Control I>istrict's contract is FCD 20046023. 

The Camp Creek I'ributarics Floodplain 1)clincation Study will produce approximately 21 mile 
of flood mapping of trib~itarics to Camp Creek. ('amp Crcck is located in northeast Maricopa 
County, Arilona. It llows into the Verdc River system ~011th of Bartlctt Reservoir. Ihc study 
area encompasses those tributarics intersecting Camp Crcck from the west and northwest and for 
the portion of Camp Crcck that lies 0.7 miles north and 4.7 miles south of IIorscshoc Dam Iload. 

11. Methodology 

Mannings roughness coefficients were estimated ibr 40 tributaries and sub-tributaries to Camp 
Creek. Appendix I shows the watershed and tributary map. Some tributarics were divided into 
several rcaches depending upon channel and floodplain characteristics as indicated in Appendix 
1. Each reach of each tributary was assigned appropriate roughness cocf[icicnts to be used for 
the channel and iloociplain for the entire reach. 

Information gathered in a ficld visit to the site, supplcmentcd by aer~al photography, was used in 
the analysis. Ihc ficld trip was documented with photographs. Appendix 1 is a map showing the 
location of the photographs taken during the field trip. Appendix 11 provides the photographs. 

l<oughncss coeflicicnts were estimated based on the procedures described in IJSGS (1991), 
IJSGS (1 998a), and iJSGS (1998b). 'I'be basic equation is as follows: 

Wlicrc: n = Overall channel roughness coefticicnt: 

ni, = Base value oS"n" for a straight unitbrm channel; 

n, = Valuc for surl:acc irregularities; 

nr - Value for obstruction; and, 

n, - Valuc for vegetation. 

M - Multiplier to account Sor dcgrcc of meandering 

Car~ip Crcck 'Tributaries Delineation Study I 
n Valuc l<eport 



The base value of "n" was based on the size of the bed material, which was determined to be 
remarkably uniform throughout most of the tributary channels. Estimates of the bed material 
size were made by photographing an engineer's scale on the channel bed surface, and measuring 
the size of the surface particles fkom the photographs. 

Appendix I shows the location of surface bed sample photos and provides an index map with all 
photographs taken during the field investigations. Appendix 11 shows typical photographs of the 
sample areas. Figure 1. Example Sediment Size from Tributary C shows an example bed sample 
photograph. 

Based on the field samples, the DSO of the bed material in most of the tributaries is approximately 
5 mm. Based on Table 1 of USGS (1991), this would result in a base "n" value of 0.028. This 
value was used for most tributaries. Exceptions are noted in the detailed analysis. 

An example channel "n" value computation is provided here for Tributary A. All others were 
computed by the same methodology, and are provided in the detailed analysis. All roughness 
coefficients were rounded to the nearest 0.005. 

Tributary A is the southernmost tributary in the study, and is typical of most of the tributaries in 
the study area. It can be divided into two basic reaches. Reach 1, extending fkom the confluence 

R 
with Camp Creek to a point approximately 4,000 feet of the confluence, is characterized by a ' wide, flat canyon bottom bordered by steep hills. The canyon bottom ranges from approximately 
Camp Creek Tributariw Delineation Study 
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200 to 1,000 feet wide. Within this canyon bottom, there are several distinct channels that are - " relatively clear of vegetation. The channels are braided and interconnected, and relatively 
straight. There is little vertical relief between the channels and the adjacent floodplain between 
the channels. At the confluence with Camp Creek, there are at least nine of these channel braids 
in a pattern reminiscent of an alluvial fan. Further up the canyon, there are more typically three 
or four braids. 

Figure 2 . Tributary A Reach 1 Main Channel shows a photograph of a typical braid in Tributary 
A, looking upstream, located near the confluence with Camp Creek. As can be seen in the 
photograph, the channel, as is typical of the channels in these tributaries, is used as a road for 
off-road vehicles. The lack of vertical relief between the channel and the adjacent floodplain is 
apparent. 

The n value for this channel is computed as follows: 

I I 
nz = Value for obstruc(ion 1 0.002 1 There are very few obstructions in these channels. There are very few rocks and 

Table 1. Computation of Channel n Value for Tributary A, Reach 1 

1 almost no vegetation. 
n3= Value for vegetalon I 0.002 1 There is no vegetation in the channels. However, there is same along the sides 

Roughness Coefficient 
Component 

nb = Base value of "n" 
nf =Value for surface 
irregularities 

1 w h i i  OW a small amount of resistance to flow. 
- 

Multiplier for channel 1 1 I Meander lenath to straight lenath ratio is a~oroximatelv 1.08. 

Assigned 
Value 
0.028 
0.002 

Comments 

Based on typical bed grain size = 5 mm. See Table 1 in USGS (1991) 
Surfaca irregularities are minor. This value is typical. Other braids not used by 
off-road vehicles are smoother. 

- 
Camp Creek Tributaries Delineation Study 3 
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- - " . . 

Overall "n" value is (0.028 + (0.002 x 3) x 1 = 0.034. Use 0.035 



The estimated n value for this channel is 0.035. This value is valid for all Tributary A Reach 1 
channels and channel braids. 

Figure 3 shows a typical view of Reach 2 of the Tributary A1 channel (no photographs are 
available for Reach 2 of the Tributary A channel). Tributary A1 runs parallel to Tributary A, and 
joins Tributary A at a point approximately 1,200 feet upstream of the Tributary A confluence 
with Camp Creek. Reach 2 of Tributary A1 begins at a point approximately 5,500 feet upstream 
of the confluence with Tributary A. Reach 2 of Tributaries A and Al are similar in hydraulic 
characteristics. 

The photograph in Figure 3. Tributary A1 Reach 2 Main Channel was taken looking downstream 
at a point approximately 5,500 feet upstream of the Tributary A1 confluence with Tributay A, 
looking downstream from the 1 4 4 ~  Street alignment. Reach 2 of Tributary A1 is characterized 
by a relatively narrow, single channel bordered on the sides by sloping terrain. The channel is 
generally solitary, with Iiffle braiding, and more relief between the channel bed and adjacent 
overbank than is present in the Reach 1 channels. 

The n value for this channel is computed as follows: 

Camp Creek Tributaries Delineation Study 
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Table 2. Cornoutation of Channel n Value for Tributarv Al. Reach 2 
Roughness CoeMcient Assigned Comments 

Component Value 
nb = Base value of "n" 0.028 Based on typical bed grain size = 5 mm. See Table 1 in USGS (1991) 
n l  = Value for surface 0.005 Surface irregularities are minor, but greater than for the Tributary A Reach 1 
irregularities channels. 
nz = Value for obstruction 0.005 There are minor obstructions, mainly in the form of scattered bushes, tree 

branches, and small rocks. 
m= Value for vegetation 0.002 There is lime veaetation in the channels. However, there is some along the sides - 

which offer a s&l amount of resistance to flow. 
- 

Multiplier for channel 1 Meander length to straight length ratio is less than 1.2. 
meandering 

Overall "n" value is (0.028 t 0.002 t0.005 + 0.002) x 1 = 0.040. 

The estimated n value for this channel is 0.040. This value is valid for Tributary A, Reach 2, 
Tributary Al, Reach 2, and Tributaries A2, A3, A4 and AS. 

The Figure 4. Tributary A Reach 1 Overbank shows a typical overbank of Tributary A, Reach 1. 
The photograph was taken in the canyon bottom approximately 2,800 feet upstream of the 
confluence with Camp Creek. Vegetation is moderately dense brush, mostly at a height 
sufficient to obstruct the entire depth of the likely 100-year flood. This vegetation is typical of 
the floodplains of Reach 1 of Tributaries A and Al.  An estimate of the roughness coefficient 
was made in the same manner as for the channel, and is presented in Table 3. 

Camp Creek Tributaries Delineation Study 
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Table 3. Computation of Floodplain n Value for Tributary A, Reach 1 
Roughness Assigned Comments 
Coefficient Value 
Component 

nb = Base value of 0.028 Based on typical bed grain size = 5 mm. See Table 1 in USGS (1991) 
"n" 

8 ,  I I 

nl = Value for 1 0.005 1 Surface irregularities exist, but are relatively minor. 
surface irregularities I I 
m = Value for 0.030 Obstruclions, in the form of trees, bushes an caclus, are appredable and oaxlpy 15 to 50 
obstruction percent of the cmss section, and in many places the space between obstructions is small 

enough to cause the effect of several obstructions to be additive. 
n3 = Value for 0.010 Vegetation, not induding the brush and trees m u n t e d  for under n2, consists mainly of 
vegetation small grass and weeds. Summertime density expected to be medium. 
Multiplier for channel 1 Meander lenqth to straight lenath ratio is less than 1.2. - - - 
meandering 

Overall n value is (0.028 + 0.005 t0.030 + 0.010) x 1 = 0.073. Use 0.075. 

The estimated n value for this floodplain is 0.075. This value is considered reasonable based on 
floodplain n values described in Table 2 of USGS (1991). Based on this table, floodplain n 
values for medium to dense brush range from 0.045 to 0.16. The brush in this floodplain is 
considered of relatively medium density, making an n value of 0.075 reasonable. This value is 
valid for Tributary A, Reach 1, and Tributary Al, Reach 1. 

Figure 5. Tributary A1 Reach 2 Floodplain Area shows a typical overbank of Tributary Al, 
Reach 2. The photograph was taken at the same location as Figure 3, but looking upstream. 
Vegetation is light to moderately dense brush, mostly at a height sufficient to obstruct the entire 
depth of the likely 100-year flood. This vegetation is typical of the floodplains of Reach 2 of 
Tributaries A and Al, and the floodplains of Tributaries A2, A3, A4, and A5. An estimate of 
the roughness coefficient was made in the same manner as for the channel, and is presented in 
Table 4. 
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Table 4. Computation of Floodplain n Value for Tributary Al, Reach 2 
Roughne~ 
Coefficient 
Component 

I I is small enough to cause the effect of several obstructions to be additive. 
n3 = Value for ( 0.010 ( Vegetabn, not includii !he brush and trees m u n t e d  for under n2, consists mainly of 

nb = Base value of 
*an 

nr = Value for 
surface irregularities 
nz = Value for 
obtruction 

Assigned 
Value 

The estimated n value for this floodplain is 0.075. This value is considered reasonable based on 
floodplain n values described in Table 2 of USGS (1991). This value is valid for Tributary A, 
Reach 2, Tributary Al, Reach 2, and Tributaries A2, A3, A4, and AS. 

Comments 

0.028 

0.007 

0.030 

vegetation 

111. Detailed Analysis 

Based on typical bed grain size = 5 mm. See Table 1 in USGS (1991) 

Surface irregularilies are moderate. 

Obstructions, in the form of trees, bushes, cactus and wood, are appreciable and occupy 
15 to 50 percent of the uoss section, and in many places (he space between obslructions 

I small grass and weeds. 

(7 Table 5 provides a summary of the detailed analysis for all Camp Creek tributaries within the 
study reach. Each tributary is divided into reaches as shown in Appendix I. Table 5 provides 
channel and overbank roughness coefficients for each reach of each tributary. 

Camp Creek ~dbutaries Delineation Study 7 
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Multiplier for 
channel meandering 

Overall n value is (0.028 + 0.007 +0.03 + 0.01) x 1 = 0.075. 

1 Meander length to skaight length ratio is less than 1.2. 



TlibutarylReach n-Value 
Computation 

Tributary AiReach 1, Channel. na = 0.028 
ni = 0.002 
nz = 0.002 
nr = 0.002 
M = l  
n = 0.034 
Use n = 0.035 

Floodplain. nl = 0.005 
nn = 0.030 
n3= 0.010 

Tributary AiReach 2, Channel. 

Tributary Ameach 2, 
Floodplain. 

M = l  
n = 0.073 
Use n = 0.075 

Table 5. n-Value Computation Detailed Analysis 
Photo Location ID 1 

(Appendix I) 
Photo Numbers 1 Comments 1 Photograph Thumbnail I 

(Appendix II) 
Bed material sediment size approximately 5mm. 
Straight, smooth channel with few obstructions and 
little vegetation except along channel banks. I I 

Bed material sediment size approximately 5mm. 
rn 

Appreciable obstructions in the form of brush and 
trees. Other vegetation consists of grasses and 
short weeds - moderate in summer. 

None 

None 

Bed material sediment size approximately 5mm. 
Straight, smwth channel wi& some obst;uctions 
and vegetation. None 

Bed material sediment size approximately 5mm. 
Appreciable obstructions in the form of brush and 
trees. Other vegetation consists of grasses and 
short weeds - moderate in summer. None 

Camp Creek Tributaries Delineation Study 
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Photo Location ID 

TributaryReach n-Value (Append= 1) Comments Photograph Thumbnail 
Photo Numben Computation 

(Appendix II) 
Tributary AllReach 1, nb = 0.028 Bed material sediment size approximately 5mm. 
Channel. ni = 0.002 Straight, smooth channel with few obstructions and 

nz = 0.002 liffle vegetation. 
ns = 0.002 None None 
M = l  
n = 0.034 
Use n = 0.035 

Tributary AlRaach 1, na = 0.028 Bed material sediment size approximately 5mm. 
Flaodpla~n. ni = 0.005 Appreciable obstructions in the form of brush and 

n~ = 0.030 trees. Other vegatation consists of grasses and 
nr= 0.010 None short weeds - moderate in summer. 
M - 1  
n = 0.073 
Use n = 0.075 

Tributary AlReach 2, nb = 0.028 Bed material sediment size approximately 5mm. 
Channel. ni = 0.005 Straight, smooth channel with same obstructions 

n2 = 0.005 and vegetation. 
ns = 0.002 D 
M = l  
n = 0.040 10-13 

Tnbutary AllReach 2, na = 0.028 Bed material sediment size appmximately 5mm. 
Floodplain. nf = 0.007 Appreciable obstructions in the form of brush and 

n2 = 0.030 trees. Other vegetation consists of grasses and 
ns= 0.010 D short weeds - moderate in summer. 
M = l  
n = 0.075 10-13 

Camp Creek Tributaries Delineation Study 
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Photograph Thumbnail 

None 

None 

None 

None 

None 

Comment8 

Bed material sediment size approximately 5mm. 
Straight, s m t h  channel with some obstructions 
and vegetation. 

Bed material sediment size appmfimately 5mm. 
Appredable obstructions in the form of brush and 
Bees. Other vegetation consists of grasses and 
short weds - moderate in summer. 

Bed material sediment slze approximately 5mm. 
Straight, smooth channel with some obstructions 
and vegetaton. 

Bad material sediment size approximately 5mm. 
Appreciable obstructions in the form of brush and 
trees. Other vegetation msists of grasses and 
short weeds - moderate in summer. 

Bad material sediment sire approximately 5mm. 
Straight, smooth channel wi% some obstructions 
and vegetatjon. 

TdbutaryIReach 

TributaryA2, Channel. 

Tributary M, Floodplain. 

TributaryA3, Channel. 

TributaryA3, Floodplain. 

Tributary M, Channel. 

*Value 
Compntation 

nb = 0.028 
nr = 0.005 
na = 0.005 
ns= 0.002 
M = l  
n = 0.040 
nb = 0.028 
ni = 0.007 
nz = 0.030 
ns=0.010 
M=  1 
n = 0.075 
nb = 0.028 
ni = 0.005 
nz = 0.005 
ns= 0.002 
M = l  
n = 0.040 
ns = 0.028 
nr = 0.007 
n l=  0.030 
ns= 0.010 
M = l  
n = 0.075 
nb = 0.028 
ni = 0.005 
nz = 0.005 
ns = 0,002 
M = l  
n = 0.040 

Photo Location ID 
(Appendh 1) 

Photo Numben 
(Appenb 11) 

None 

None 

None 

None 

None 



,- n r' 
- 

/ 

Photo LocoUon ID 
n-Value 

T d b u t a r y ~ ~ h  
(Appendix 1) Comments photograph Thumbnall 

Computation Photo Numben 
(Appendix ti) 

Tributary A4, Floodplain. nb = 0.028 Bed material sediment size approximhly 5mm. 
ni = 0.007 Appreciable obstructions in the form of brush and 

nr = 0.030 None trees. Other vegetation consists of grasses and  one 
nr= 0.010 short weeds - moderate in summer. 
M = l  
n = 0.075 

Tributary A5, Channel. nb = 0.028 Bad material sediment size approximataly 5mm. 
nj = 0.005 Straight, smooth channel with some obstructions 
nr = 0.005 None and vegetation. None 
ns = 0.002 
M = l  
n = 0.040 

Tributary A5, Floodplain. nb = 0.028 Bed materiel sediment size approximately 5mm. 
ni = 0.007 Appreciable obshuctions in the form of brush and 
nr = 0.030 None trees. Other vegetation consW of grasses and None 
n ~ =  0.010 short weeds - moderate in summer. 
M = 1 
n = 0.075 

I 
Tributary BlReach 1, Channel. na = 0.028 Bed material sediment size approximately 5mm. I 

n ~ =  0.002 Straight smooth channel with few obstructions and 
nr = 0.002 little vegetation. 
na= 0.002 G, H 
M = l  
n = 0.034 19-22,23-24 

b 
Use n = 0.035 I 

Tributary BlReao;h 1, nb = 0.028  ad material sediment she appr~~imatdy 5mm. 
Floodplain. n ~ =  0.005 Appreciable obstructions in the form of brush and 

n2 = 0.030 trees. other vegetation consists of grassas and 

n3= 0.010 G, H short weeds - moderate in summer. 
M = 1 
n = 0.073 19-22,23-24 
Use n = 0.075 

11 A 
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Photo Locafion ID 
TributaryIReach n-Value (AppPna 1) 

ComputaUon Photo Numben Comments PhotognpP Thumbnail 
(Appendix II) 

Tributary BlReach 2, Channel. nb = 0.028 Bed material sediment size approximately 5mm 
nc = 0.005 W g h t  smooth channel with some obstructions 
nn = 0.005 

I 
and vegetation. 

n3= 0.002 
M = l  

25-27 n = 0.040 

Tributary BReach 2, nb = 0.028 Bed matefiel sediment size approximately 5mm. 
Floodplain. nr = 0.007 Appreciable obstructions in the form of brush and 

nz = 0.030 
i 

trees. Other vegetation consists of grasses and 
f13= 0.010 short weeds - moderate in summer. 
M a 1  

Tributary 01, nb = 0.028 Bed material sediment size approximately 5mm. 

Camp Creek Tributaries Delineation Study 
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Channel. 

Tributary 01, Floodplain. 

n ~ =  0.005 
n2 = 0.005 
ns= 0.002 

n = 0.040 
nb = 0.028 
nt = 0.007 
nn = 0.030 
n3= 0.010 
Ma1  

None 

None 

Bed material sediment size appmdmately 5mm. 
AppredaMe obstructions in the form of brush and 
tress. Other vegetation consists of grasses and 
short weeds - moderate in summer. 

Slraight, smooth channel with some obstructions 
and vegetation. 

Nme 



TfibutarylRorch 

Tributary B2Reach 1, 
Channel. 

Tributary BVReach 1, 
Floodplain. 

Tributary B2Reach 2, 
Channel. 

None 

n-Wuo 
Computation 

na = 0.028 
n, = 0.002 
nn 0.002 
ns= 0.002 
M.1 
fl = 0.034 

Tribu$ly BZ/Reach 2, 
Flocdplain. 

Tributary B31Reach 1, 
Channel. 

ns = 0.028 
nj = 0.005 
nz = 0.030 
ns* 0.010 
Ma1  
n = 0.073 
use n = 0.075 

nb = 0.028 
nl = 0.005 
nz = 0.005 
na= 0.002 
M = l  

Photo Loution ID 
(Appendix 1) 

Photo N u m l w  
(4- 11) 

F 

16-18 
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n = 0.040 
nb = 0.028 
nl = 0.007 
nz = 0.030 
n$= 0.010 
M = l  
n = 0.075 
nb = 0.028 
n1*0.002 
nz = 0.002 
na= 0.002 
M=l 
n 0.034 
Use n = 0.035 

F 

1618 

None 

Comments 

None 

None 

Photognph Thumbnail 

Bed matetial gediment size approximately 5mm. 
Appredable obstruotions In the form of brush and 
trees. Other vege$fion consist5 of g m s m  and 
short weeds- moderate in summer. 

Bed material wJiment size approximately 5mm. 
stwight, smoo(h channel wlth few abstruct&ns end I 
little vegdalion. 

I 

Bed material sedi int  sizeappmxknately 5mm. 
Shight, smooth drannel with some obstuctim 
and vegetation. 

Bed material sediment sizeapproximately 5mm. 
Appredabte Gbku&ns in the form of brush and 
bees. Other vegeWn consists of grasses and 
short weeds - moderate id summer. 

Bed material sedlment size appmxhatary 5mm. 
Strabht, smooth channel with few obstruotions and 
little vegetathn. 

None 

None 



Photo Location ID 

TlibutarylReach n-Value (Appmdlx I) 
Computation Photo Numbers Comments PhotognpC Thumbnail 

(Appendix II) 
Tributary B3Reach 1, nb = 0.028 Bed materlal sediment size approximately 5mm. 
Floodplain. nl = 0.005 Appreciable obstructions in the form of brush and 

nr = 0.030 trees. Other vegetation consists of grasses and 
ns= 0.010 None short weeds - moderate in summer. None 
M = l  
n = 0.073 
Use n = 0.075 

Tributary BWReach 2, nb = 0.028 Bed material sediment size approximately 5mm. 
Channel. nr = 0.005 Straight, smooth channel with some obstructions 

nz = 0.005 None and vegetation 
n3 = 0.002 None 

M = l  
n = 0.040 

Tributary B3Reach 2, nb = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. nl = 0.007 Appreciable obstructions in the form of brush and 

nz = 0.030 None trees. Other vegetation consists of grasses and 
ns= 0.010 short weeds - moderate in summer. 
M = l  
n = 0.075 

Tributary CReach I, Channel. nb = 0.028 Bed material sediment s~ze approximately 5mm. 
n~ = 0.002 Stfa~ght, smooth channel with few obstructions and 
nr = 0.002 liffle vegetation except along channel banks. 
ns= 0.002 K, L 
M = l  
n = 0.034 35-40,41-44 
Use n = 0.035 
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Photograph Thumbnail 

short weeds - moderate in summer. 



Photo Location ID I 

TributalylReach n-Value (Appendix I) 
Computation Photo Numbers Comments Photograph Thumbnail 

much of the ground at a height of 1-2 feet. 

Tributary ClReach 1. I Bed material sediment size approximately 5mm. 
Stra~ght, smooth channel wi& few obstru&ions and 
little vegetation except along channel banks. 

None None I - 
I Use n = 0.035 

Tributary ClReach 1, I nb=0.028 I I Bed material sediment size a~woximatelv 5mm. I 
Floodplain. Appreciable obstructions in tie form of b ~ s h  and 

trees. Other vegetation consists of grasses and 
None short weeds - moderate in summer. 

I Use n = 0.075 
Tributary ClReach 2, nb = 0.028 Bed material sediment size approximately 5mm. 
Channel. nr = 0.020 Stee~ channel with bed ~ m ~ r i s e d  of boulders. 

None I  ROC^, uneven channel bank. Moderate to slight 
vegetation. 

Bed material sediment size approximately 5mm. 
Very irregular, steep surface comprised of boulders 
and shrubs. 

I Floodplain. 

None None I 
I Use n = 0.090 
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Photo Location ID 
n-Value 

TributaryIReach 
(Appmdk 1) Comment8 Photograph Thumbnail 

Computation Photo Numbma 
( A p ~ d l x  II) 

Tributary CllReach 3, nb = 0.028 Bed material sediment size approdmately 5mm. 
Channel. ni = 0.005 Straight smooth channel with some 0bstructiOM 

nz = 0.005 and vegetation. None None 
ns= 0.002 
M = I ... . 
n = 0.040 

Tributary ClIReach 3, nb = 0.028 Bed material sediment size appmdmatdy 5mm. 
Floodplain. ni = 0.007 Appreciable obstructions in the form of brush and 

nz = 0.030 trees. Other vegetation consists of g w e s  and 
None NMle 

na= 0.010 short weeds - moderate in summer. 
M = l  
n = 0.075 

Tributary C2, nb = 0.M8 Bed matetial sediment size approximately 5mm. 
Channel. nl = 0.005 Straight, Mnwth channel wilh some obstruction% 

nz = 0.005 None and vegetation. None 
n3 = 0.002 
M = 1 
n = 0.040 

Tributary C2, Floodplain. nb = 0.028 Bed material sediment size approdmately 5mm. 
ni = 0.007 Appreciable obstru&n% in the form of brush and 
nz = 0.030 None 

trees. other vegewon consists of grasses and None 
ns= 0.010 short weeds - moderate in summer. 
M = l  
n = 0.075 

Tributary C3, nb = 0.026 Bed material sedlmmt size approdmabely 5min. 
Channel. nl = 0.002 Stfaghi, smooth channel with iew obstructions and 

n2 = 0.002 little vegetation except along channel banks. 
n3 = 0.002 N 
M = l  
n = 0.033 47-51 
Use n = 0,035 
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Photo Locaian ID 
TnbutarylReach n-Value (Appendh I) 

Computation Photo Numbers Comments Photograph Thumbnail 
(Appendh II) 

Tributary C3, Flwdplaln. nb = 0.028 Bed material sediment size approximately! 
n l= 0.007 Appreciable obstructions in the form of brush and 
nz = 0.030 trees. Grasses and small, woody shrubs cover 
n3= 0.015 N much of the ground at a height of 1-2 feet. 
M = l I 

Tributary C4, nb = 0.028 Bed material sediment size approximately 5mm. I 
Channel. nl = 0.002 Straight, smooth channel with few obstructions and 

n2 = 0.002 little vegetation except along channel banks. 
ns= 0.002 None 
M = l  

Use n = 0.035 
Tributary C4. Floodplain. nb = 0.028 Bed material sediment size approximately 5mm. 

ni = 0.005 Appreciable obstructions in the form of brush and 
nz = 0.030 trees. Other vegetation consists of grasses and 
n3= 0.010 None short weeds - moderate in summer. 
M = 1 

Use n = 0.075 
Tributary C5, nb = 0.028 Bed material sediment size approximately 5mm. Channel. nr = 0.002 Straight, smooth channel with few obsbuctions and 

nz = 0.002 little vegetation except dong channel banks. 
ns = 0.002 S 
M = 1 
n = 0.036 71-73 
Use n = 0.035 
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Photo Location 10 

TrlbutarylReach n-Value (Appendix I) 
Computation Photo Numbers Comments Photognpn Thumbnail 

(Appendix 11) 
Tributary C5, Floodplain. na = 0.028 Bed material sediment size approximately 5mm. 

ni = 0.005 Appreciable obstructions in the form of brush and 
nz = 0.030 trees. Other vegetation consists of grasses and 
m= 0.010 S short weeds - moderate in summer. 
M= 1 
n = 0.073 71-73 
Use n = 0.075 

Tributary DlReach 1. Channel. nb = 0.028 Bed material sediment size approximately 5mm. 
nc= 0.002 Straight, smooth channel with some obstructions 
n2 = 0.004 and moderately heavy vegetation along the channel 
nr = 0.005 M banks. 
M = l  
n = 0.039 45-46 
Use n = 0.040 

Tributary DIReach 1, na = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. ni = 0.005 Appreciable obstructions in the form of brush and 

nz = 0.030 trees. Other vegetafion consists of grasses and 
ns= 0.010 M short weeds - moderate in summer. 
M = l  
n = 0.073 45-46 
Use n = 0.075 

Tributary DlReach 2, Channel. n b  = 0.028 Bed material sediment size approximately 5mm. 
ni = 0.005 Straight, smooth channel with some obsbvotions 
nz = 0.005 

None and vegetation. 
n3= 0.002 Nane 
M = 1 
n = 0.040 

Camp Creek Tributaries Delineation Study 
n Value Report 



Photo Location ID 

TdbutarylReach 
n-Value (Appendix I) Comments Photograph Thumbnail 

Computation Photo Numbers 
(Appendi II) 

Tributary DlReach 2, na = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. nr = 0.007 Appreciable obstructions in the form of bush and 

n2 = 0.030 None 
trees. Other vegetation wnsists of grasses and 
short weeds - moderate in summer. 

None 
ns= 0.010 
M = l  
n = 0.075 

Tributary €/Reach 1, Channel. nb = 0.028 Bed material sediment size approximately 5mm. 
nl= 0.002 Straight, smooth channel with few obstructions and 
nz = 0.002 little vegetation except along channel banks. 
nr= 0.002 0 
M = l  
II = 0.036 52-53 
Use n = 0.035 

Tributary UReach 1, na = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. ni = 0.005 Appreciable obstructions in the form of brush and 

nz = 0.030 trees. Other vegetation consists of grasses and 
m= 0.010 short weeds - moderate in summer. 
M = l  
n = 0.073 
Use n = 0.075 

Tributary Elfteach 2, Channel. no = 0.028 Bed material sedimentsize approximately 5mm. 
nt = 0.005 Straight, smooth channel with some obstructions 
nz = 0.005 None 

and vegetation. None 
na = 0.002 
M = l  
n = 0.040 
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Photo Location ID 

TributarylReach n-Value (Appewk 1) 
Computation Photo Numbers Comments Photograph Thumbnail 

(Appendbr II) 
Tributary EIReach 2, na = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. nl = 0.007 Appreciable obstructions in the form of brush and 

n2 = 0.030 None trees. Other vegetation consists of grasses and 
nr= 0.010 short weeds - moderate in summer. None 

M = l  
n = 0.075 

Tributary FlReach 1, Cha~e l .  na = 0.028 Bed material sediment size approximately 5mm. 
nl = 0.002 Straight, smooth channel with few obstructions and 
n2 = 0.002 P little vegetation except along channel banks. 
nr = 0.002 None 
M = l  54-59 
n = 0.034 
Use n = 0.035 

Tributary FReach 1, nb = 0.028 Bed material sediment size approximately5mm. 
Floodplain. nl = 0.005 Appreciable obstructions in the form of brush and 

n2 = 0.030 trees. Other vegetation consists of grasses and 
ns=0.010 P short weeds - moderate in summer. 
M = 1  
n = 0.073 54-59 
Use n = 0.075 

Tributary FiReach 2, Channel. na = 0.028 Bed material sediment size approximately 5mm. 
nl = 0.005 Straight, smooth channd with some obstructions 
n2 = 0.005 None and vegetation. 
ns= 0.002 None 

M = l  
n = 0.040 

Tributary FReach 2, na = 0.028 Bed material sediment size approximately 5mm. 
Flwdplain. nr = 0.007 Appreciable obstructions in Me form of brush and 

n2 = 0.030 None trees. Other vegetation consists of grasses and 
nr= 0.010 short weeds - moderate in summer. None 

M = l  
n = 0.075 
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TributaryIReach n-Value I W L w d b l l  
Photo Numbers 

I 
Photognph Thumbnail 

(Appendix II) I 

Tributary Ft, I nb = 0.028 I I Bed material sediment size a~~mximateiv 5mm. I 
Channel. I nf = 0.002 I 1 Straight, smooth channel wiG few obstrukcne and I 

nz = 0.002 
nr = 0.002 
M = 1 
n = 0.034 
Use n = 0.035 

little vegetation except along channel bank 
T 

74-78 

Tributary F1, Fiocdplain. nb = 0.028 
nr = 0.007 

Bed material sediment size approximately 5mm. 
Appraciable obsbuctions in the form of brush and 
trees. Other vegetation consists of grasses --' ' 
short weeds - moderate in summer. 

Tributary GIReach 1, Channel. nb = 0.028 Bed material sediment size approximately 5mm. 
nl = 0.002 Straight, smooth channel with few obstructions and 
nz = 0.002 little vegetation except along channel banks. 
m = 0.002 Q 
M = l  
n = 0.034 60-64 
Use n = 0.035 

Camp Creek Tributaries Delineation Study 
n Value Report 



Photo Location ID 

TrlbutaryIReach n-Value (Append's 1) Cornmenta Photograpl Thumbnail 
Computation Photo Numben 

(Append'i Il) 
Tributary GlReach 1, nb = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. n ~ =  0.007 Appreciable obstructions in the form of brush and 

nz = 0.030 trees. Other vegetation consists of grasses and 
ns= 0.010 Q short weeds - moderate in summer. 
M = l  
n = 0.075 60-64 

---- 
Tributary GlReach 2, Channel. nb = 0.028 Bed material sediment size appmximateiy 5mm. 

ni = 0.002 Straight, smooth channel with few obstructions and 
nz = 0.002 little vegetation except along channel banks. 
nr = 0.002 None 
M = l  
n = 0.034 
Use n = 0.035 

Tributary GiReach 2, nb = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. nc = 0.007 Appreciable obstructions in the form of brush and 

nz = 0.030 None trees. Other vegetation consists of grasses and None 
nr= 0.010 short weeds - moderate in summer. 
M = l  
n = 0.075 

Tributary HlReach 1, Channel. nb = 0.028 Bed material sediment size approximately 5mm. 
ni = 0.005 Straight, smooth channel w~th some obstructions 
nz = 0.005 and vegetation. Moderately heavy vegetation along 
n3 = 0.002 R the channel banks. 
M = l  
n = 0.040 65-70 
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(Appendix II) I 
Bed material sediment size appmximably 5mm. Tributary HlReach 1, na = 0.028 

Flwdplain. n~ = 0.007 Appredabb obstructions in the form of brush and 
nz = 0.030 trees. 
nr= 0.015 R 
M = I 
n = 0.080 65-70 

Tributary WReach 2, Channel. na = 0.028 
ni = 0.002 
nz = 0.002 

photograph Thumbnail 

Bed material sediment size approximately 5mm. 
Straight, smooth channel with few obstructions and 

Comment$ 

I liffle vegetation except along channel banks. I 

Photo Location ID 
1) 

Photo Numbers TdbutaryIReach 

None I 

n-Value 
Cornoutation 

None 

I Use n = 0.035 I 
Tributa~ HlReach 2. I nb = 0.028 I I Bad ma$rial sediment size appmximately 5mm. . . .- - , 
Floodplain. ni = 0.007 Appreciable obsbuctions in the form of brush and 

nn = 0.030 1 None 
trees. Other vegetation consists of grasses and 

ns= 0.010 short weeds - moderate in summer. 

1 n = 0.075 I 
Tributary UReach 1, Channel. na = 0.028 Bed material sedimt size approximately 5mm. 

ni = 0.005 Relatively straight channel with some irregularities 
I and obsfhctions. Liffle vegetation except along I I 
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Photo Location ID 

TrfbutarylReach n-value (Appendix 1) 
Computation Photo Numben Comments Photograph Thumbnail 

(Appendix II) 
Tributary IReach 1, nb = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. nr : 0.007 Appreciable obstructions in the form of brush and 

nr = 0.030 trees. Other vegetation consists of grasses and 
na= 0.010 V short weeds - moderate in summer. 
M = 1 
n = 0.075 84-86 

I 
Tributary IReach 2, Channel. nb = 0.028 Bed material sediment size approximately ! 

nr = 0.002 Straight, smooth channel with moderate 
n2 = 0.005 obstructions and some brush growing in th~  
ns= 0.007 channel. 
M = l  
n = 0.042 
Use n = 0.040 

Tributary VReach 2, nb = 0.028 Bed material sediment size approximately 5mm. 
Floodplain. nr = 0.010 Appreciable obstructions in the form of brut 

nz = 0.030 trees. Other vegetation consists of extensi 
ns- 0.010 U grasses and weeds. 
M = l  
n = 0.078 79-83 
Use 0.080 

Tributary JlReach 1, Channel. nb = 0.028 Bed material sediment size approximately 5mm. 
ni = 0.002 Straight, smwth channel with few obstructions and 
n2 = 0.002 littie vegetation except along channel banks. 
na= 0.002 None None 
M = l  
n = 0.034 
Use n = 0.035 
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Tributary JlReach I: 
Floodplain. 

... .- 
Tributary JlReach 2, Channel. 

Tributary JIReach 2, 
Flood~lain. 

n-Value 
Computation 

n, = 0.002 
n2 = 0.002 
n3- 0.002 
M = l  
n = 0.034 
Use n = 0.035 .. .- 
no = 0.028 
n! = 0.007 
n2 = 0.030 
ns= 0.010 
M = l  
n = 0.075 -. 
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-- 

Photo Location ID 
(Appendix I) 

Photo Numbers 
( A p p e n d i x  II) 

None 

None 

None 

Comments 

- ... 
Bed material sediment size approximately 5mm. 
Appreciable obstructions in the form of brush and 
trees. Other vegetation consists of grasses and 
short weeds - moderate in summer. 

- ... .. .- 
Bed materiai sediment size approximately 5mm. 
Straight, smooth channel with few obstructions and 
little vegetation except aiong channei banks. 

- 
Bed material sediment size approx~mately 5mm-- 
Appreciable obstruct~ons in the form of brush and 
trees Other vegetation consists of grasses and 
short weeds - moderate in summer 

Photograph Thumbnail 

None 



IV. References 

1 .  t'hillips, .I. V. and Ingersoll, 7'. I,., 1998, Verification of'Roughness Coefficieats.fi,r . . Selected 
Nuiurul and (,'on.structed Streum (hunnels in Arizona, lJ. S. (;eological Survcy professional 
I'apcr 1584, Ilenver, Colorado 

2. Phillips, .I. V., Mcllonicl, D., Capcsius, .I. P., Ascluilh, W., 1998, Method to /<,slimale i$fficls 
c$l.'low-induced Vegelufion (Ihunges on C.'hunnel ('onveyunces ofSirerrrns in (.'enlrcrl 
ilrizunu, I?. S. C;cological Survey, Water-Resources Lnvcstigations Report 98-4040, Tucson, 
Arizona 

3. 'l'homscn, 13. W. and I!jalmarsom, 1991, E~siirnuted ~blcrnningi; Roughness Cogffiicients,/i)r 
Sireurn Channels rmd 1;lood Plains in ~Wuricc~pu (.'ounty, Arizonu, li. S. Geological Survey, 
Water IZeso~~rces Ilivision, l'ucson, Arizona 

4. Aldridgc, 13. N. and Garrctt, J. M., 1973, Roughness (,'oe/jicienis,/i)r Sfreurn Ckcmnels in 
Arizonu, lJ. S. Geological Survey, 'fucson, Arizona 

Camp Creek Tributaries 1)elineation Study 27 
n Value lieport 



Appendix I 
to the n Value Report 

Field Photos and Tributary Locations 
for the 

Camp Creck 'Sribiltaries Floodplain Delineation Study 
Contract FCD 2004C023 



FLOOD CONTROL DISTRICT 
O F  MARICOPA COUNTY I 

APPENDIX 1 
Field Photo and Tributary Locations 

Hydraulic Boundary Roughness Report 
Camp Creek Tributaries Floodplain 

Delineation Study, Contract FCD 2004C023 

1000 0 1000 2000 
H H I 1 

w n  SCALE: 1 INCH = 1000 FEET 
FLIGHT DATES: 2004 

I 
M I S  MAP WAS PREPARED BY PHOTOGRAMM€RIC METHODS TO NATIONAL MAP ACCURACY STANDARDS FOR 
I-= ' HORIZONTAL SCAE AND - 'CONTOUR I ~ A L S .  

I SHEET 1 OF 1 

AERIAL MAPPING PROVIDED BY THE ROOD CONTROL DISTRICT OF MARICOPA COUNTY 



Appendix I1 
to the n Value Report 

Field Photos 
for the 

Camp Creek Tributaries Floodplain Delineation Study 
Contract FCI) 2004C023 







PHOTO 0009, DATE 12/08/04, FACING EAST PHaTo 0010, DATE 1210W041 FACING WEST - - 

b - Z  

I 

PHOTO 001 1, DATE 12/08/04, FACING WEST PHOTO 0012, DATE 12/08/04, FACING EAST 



I PHOTO 0013. DATE 12/08/04. FACING EAST 
n - - )TO 0014. DATE 12/08/04. FACING SOUTEI 1 



PHOTO 0017, DATE 12//7kM, FACINGNORTI-BAST 

n 
PHOTO 0018, DATE 12/17/04, FACING NORTHWEST 

- l >  7 

7 s 

PHOTO 0019, DATE 12/08/04, FACING SOUTHEAST C U R L - -  PHOTO 0020, DATE 1-. . _. . ., _. - - N G  - L - - - -- 



I 

r I PHOTO 0024, DATE 12/08/04, FACING EAST 



PHOTO 0027, DATE 12120104, FACING NORTHa ~ -' PHOTO 0028, DATE 12120104, FACING NORTHWEST 





I 
I 

I 
PHOTO 0033, DATE: 12/20/04, FACING SOUTH - - - . - - - - - 

I 
- 







I 
PHOTO 0045. DATE 12/20/04, FACINGNORTHWEST 1 PHOTO - .  OQ46, - -- DA' 

I 

1- 
I PHOTO 0047. DATE 12/20/04. FA N n R m s T  



I 
I 

PHOTO 0049, DATB 12/20/04, FACINGNORTHWEST PHOTO 0050, DATE 12LZOlQ4 FACINCi SOUTHEAST 

i 
PHOTO 005 1, DATE 12/20104 - - 

I - 
pTE5 PROTa 



I PHOTO 0056, DATE 12/20/04, FACING NORTHWEST 





PWOTO 0063, DATE 12/20/04, FACING SOUTHWEST PHOTO 0064, DATE 12120104 - 



. 
PHOTO 0065. DATE 12120104. FACING WEST PHOTO 0066, DATE 1_2/20/04, FACING EAST 

rn 

I 
I PHOTO 0067, DATE 12/20/04, FACING NORTH - 



PHOTO 0069, DATE 12/20/04, FACING NORTH I PHOTO 00"10> DATE 12/20/1)4 

I. 

NORTH 



.....C 
I 
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Consulting Engineers 

Camp Crcck 'l'rlbutsr~cs Flood i'laia llcliiiciition Study 

E.3 Expansion and Contraction Coefficients 

Ihc expansion and contraction coeSGcicnts usctl li)r thc study reaches are thc dccault 
values of 0.3 and 0.1 respectively. 

E.4 Analysis of Structures 

1 hcrc was no analysis of structures conducted h r  this study 

E.5 Hydraulic Calculations 

'l'hc hydraulic calculations arc located on the Sollowing pages. 
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CONTRACT NO. i . C . D .  20O/CC02~3 

1 INCH = 200 FEEi HORIZONTAI SCALE AND 10 FOOT CONTOUR INTERVALS. AN11 COMPANY, AND LANDATA AIRBORNE SYSTEMS. FLOOD CONTIIOL I)IsI-RI(:~r OF MARICOPA COUNTY 




