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HYDROLOGIC-HYDRAULIC STUDY 

FOR ALTAMIRA DEVELOPMENT 

CANÓVANAS, PUERTO RICO 

 

ADDENDUM 

 

Casiano Ancalle, P.E. 

September, 2006 

 

This Addendum answers the two comments of the Department of Environment and 

Natural Resources as expressed in letter of May 26, 2006. Copy of said letter is attached 

in Appendix K of this Addendum. 

 

1. Flood Plain Determination Storm watercourse neighboring the site 

 

We have performed the hydrologic and hydraulic analysis of the storm watercourse 

adjacent to the north of the project site, as requested by the DRNA.  

 

Surveyor Jorge Díaz provided the watercourse cross sections (See Appendix J).  The 

estimation of the additional hydrologic parameters is included in revised Appendix 

A(rev). The revised drainage area is shown in Figures 4(rev), and the revised soils map in 

Figure 6(rev). Appendix H includes the results of the hydrologic analysis for 2, 10, 25, 50 

and 100-year storm events.  

 

The starting water elevation for the hydraulic analysis has been taken from FEMA flood 

map (46.00 meters). The hydraulic analysis has been made for 2, 10, 25, 50 and 100-year. 

Appendix I includes the results of the hydraulic analysis. And Figure 16 shows the 100-

year discharge flood footprint. Note that the floodplain does not reach the project site. 

Then, the project is entirely outside of the 100-year flood plain. Though the FEMA flood 

map show a small part as floodable, FEMA has not performed a detailed hydrologic 

hydraulic study for this area.  



2. Explanation of the Hydraulic Routing 

 

The point of reference for the hydrologic computations is at the downstream end of the 

project site. Runoff from the site takes two directions to further meet at this point of 

reference.  

 

At existing condition, the discharges from areas P2 and P3 were routed along Río 

Canóvanas to said point of reference. Similarly, discharges from areas P4 and P1 were 

routed along the tributary to the same point of reference. The hydrologic summation of 

these individual discharges provides the overall flow output from the site at existing 

condition.  

 

At proposed condition the discharge from the drainage areas of the project site are this 

time routed through pipes, to a detention pond that controls the flow output from the site 

before discharging in direction to the adopted hydrologic point of reference. 

 

The above scheme permits flow output comparison between existing and proposed 

condition in agreement with Section 14.04 of the Puerto Rico Planning Board Regulation 

No. 3. 
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APPENDIX A (rev.) 

HYDROLOGIC PARAMETERS ESTIMATION 



The following soil type was found in the project vicinity

Symbol TYPE CN

CbF2 D 89

MaC2 D 89

MaD2 D 89

MuE2 D 89

NaE2 C 86

RrC2 D 89

PHYSIOGRAFIC INFORMATION: PROJECT AREA P1

Soil HSG Curve Area
Number (acre)

MuE2 D 89 34.22
MaC2 D 89 7.76
CbF2 D 89 14.75
Total (acres) 56.73
Total (km2) 0.230
Total (mi2) 0.0886
Weighted CN 89.00

PHYSIOGRAFIC INFORMATION: PROJECT AREA P2

Soil HSG Curve Area
Number (acre)

MuE2 D 89 3.08
CbF2 D 89 16.41
Total (acres) 19.49
Total (km2) 0.079
Total (mi2) 0.0305
Weighted CN 89.00

PHYSIOGRAFIC INFORMATION: PROJECT AREA P3

Soil HSG Curve Area
Number (acre)

CbF2 D 89 16.89
Total (acres) 16.89
Total (km2) 0.068
Total (mi2) 0.0264
Weighted CN 89.00

PHYSIOGRAFIC INFORMATION: PROJECT AREA P4

Soil HSG Curve Area
Number (acre)

CbF2 D 89 7.58
Total (acres) 7.58
Total (km2) 0.031
Total (mi2) 0.0118
Weighted CN 89.00

PHYSIOGRAFIC INFORMATION: EXTERIOR AREA E

Soil HSG Curve Area
Number (acre)

CbF2 D 89 43.76
MaC2 D 89 21.16
MaD2 D 89 20.23
MuE2 D 89 144.68
NaE2 C 86 7.66
RrC2 D 89 6.91
Total (acres) 244.40
Total (km2) 0.989
Total (mi2) 0.3819
Weighted CN 88.91

Existing Conditions

Existing Conditions

Existing Conditions

Existing Conditions

Existing Conditions

Naranjito silty clay loam, 20 to 40 percent slopes, eroded

Rio Arriba clay, 5 to 12 percent slopes, eroded

Mabi clay, 5 to 12 percent slopes, eroded

Mabi clay, 12 to 20 percent slopes, eroded

Mucara silty clay loam, 20 to 40 percent slopes, eroded

Project: Altamira, Canovanas, PR
PHYSIOGRAFIC INFORMATION AND CN ESTIMATION

Name

Caguabo clay loam, 20 to 60 percent slopes, eroded



PHYSIOGRAFIC INFORMATION: PROJECT AREA P1 PHYSIOGRAFIC INFORMATION: PROJECT AREA P3C

Soil HSG Curve Area Soil HSG Curve Area
Number (acre) Number (acre)

Development - 93 43.37 Development - 93 0.76
Total (acres) 43.37 Total (acres) 0.76
Total (km2) 0.176 Total (km2) 0.003
Total (mi2) 0.0678 Total (mi2) 0.0012
Weighted CN 93.00 Weighted CN 93.00

PHYSIOGRAFIC INFORMATION: PROJECT AREA P3D

PHYSIOGRAFIC INFORMATION: PROJECT AREA P2

Soil HSG Curve Area
Soil HSG Curve Area Number (acre)

Number (acre) Development - 93 0.61
Development - 93 36.69 Total (acres) 0.61

Total (acres) 36.69 Total (km2) 0.002
Total (km2) 0.148 Total (mi2) 0.0010
Total (mi2) 0.0573 Weighted CN 93.00
Weighted CN 93.00

PHYSIOGRAFIC INFORMATION: PROJECT AREA P3E

PHYSIOGRAFIC INFORMATION: PROJECT AREA P3A

Soil HSG Curve Area
Soil HSG Curve Area Number (acre)

Number (acre) Development - 93 2.67
Development - 93 14.63 Total (acres) 2.67

Total (acres) 14.63 Total (km2) 0.011
Total (km2) 0.059 Total (mi2) 0.0042
Total (mi2) 0.0229 Weighted CN 93.00
Weighted CN 93.00

PHYSIOGRAFIC INFORMATION: PROJECT AREA P3B PHYSIOGRAFIC INFORMATION: PROJECT AREA P3F

Soil HSG Curve Area Soil HSG Curve Area
Number (acre) Number (acre)

Development - 93 0.73 Development - 93 1.23
Total (acres) 0.73 Total (acres) 1.23
Total (km2) 0.003 Total (km2) 0.005
Total (mi2) 0.0011 Total (mi2) 0.0019
Weighted CN 93.00 Weighted CN 93.00

Proposed Conditions

Proposed Conditions

Proposed Conditions

Proposed Conditions

Proposed Conditions

Proposed Conditions

Proposed Conditions

Proposed Conditions



Project: Altamira, Canovanas, Puerto Rico
LAG TIME COMPUTATIONS - SCS 

SCS's Method     Lag = {L^0.8 * (S+1)^0.7}  /  (1900 * Y^0.5)

High 
Elevation

Low 
Elevation

Lag

[m] [ft] [m] [m] [m] [ft] (hrs)

P1 810.0 2,658 140.00 70.00 70.0 229.7 0.0864 549.0261 89.0 1.2658 1.7728 2.9397 0.17

P2 389.0 1,276 140.00 90.00 50.0 164.1 0.1285 305.3266 89.0 1.2658 1.7728 3.5852 0.08

P3 320.0 1,050 170.00 140.00 30.0 98.4 0.0938 261.1710 89.0 1.2658 1.7728 3.0619 0.08

P4 250.0 820 180.00 160.00 20.0 65.6 0.0800 214.3665 89.0 1.2658 1.7728 2.8284 0.07

E 2,167.4 7,111 160.00 45.00 115.0 377.3 0.0531 1206.5581 88.9 1.2673 1.7736 2.3035 0.49

P1 533.0 1,749 112.00 62.00 50.0 164.1 0.0938 392.8138 93.0 1.2048 1.7392 3.0628 0.12

P2 411.0 1,348 105.00 90.00 15.0 49.2 0.0365 319.0645 93.0 1.2048 1.7392 1.9104 0.15

P3A 500.0 1,641 195.00 173.00 22.0 72.2 0.0440 373.2338 93.0 1.2048 1.7392 2.0976 0.16

P3B 90.3 296 177.90 177.20 0.7 2.3 0.0078 94.8942 93.0 1.2048 1.7392 0.8806 0.10

P3C 80.2 263 178.50 177.90 0.6 2.0 0.0075 86.2835 93.0 1.2048 1.7392 0.8652 0.09

P3D 31.6 104 175.86 175.49 0.4 1.2 0.0117 40.9887 93.0 1.2048 1.7392 1.0819 0.03

P3E 126.8 416 176.95 175.18 1.8 5.8 0.0140 124.5219 93.0 1.2048 1.7392 1.1816 0.10

P3F 65.9 216 195.49 195.00 0.5 1.6 0.0074 73.8026 93.0 1.2048 1.7392 0.8621 0.08

[(S+1)^0.7][L^0.8]AREA Slope
Length  DH

Existing

[CN] [Y^0.5]

Proposed

[S]

CA ENGINEERING Appendix A
Lag Time Calculations



 

 

 

 

 

 

 

APPENDIX H 

HYDROLOGIC ANALYSIS FOR THE TRIBUTARY WATERCOURSE 




