
1 

 

 

 

 

 

PRELIMINARY/FINAL DRAINAGE REPORT 

FOR 

TIMBER RIDGE WEST 
 

 

 

 

 

January 2019 

Revised February 2019 

Revised April 2019 

 

 

 

Prepared For: 

 

JACOB DECOTO 

10620 Vollmer Road 

Colorado Springs, CO 80908 

206-419-4533 

 

 

 

Prepared By: 

 

TERRA NOVA ENGINEERING, INC. 

721 S. 23RD STREET 

Colorado Springs, CO 80904 

(719) 635-6422 

 

 

 

 

 

 

TNE Job No.  1752.00 

County Job No. EA-1895 

  



�

35(/,0,1$5<�),1$/ '5$,1$*(�5(3257
)25

7,0%(5 5,'*(�:(67

7$%/(�2)�&217(176

(QJLQHHU¶V�6WDWHPHQW �������������������������������������������������������������������������������������������������������������3DJH �

3XUSRVH�����������������������������������������������������������������������������������������������������������������������������������3DJH���

*HQHUDO 'HVFULSWLRQ ���������������������������������������������������������������������������������������������������������������3DJH���

)ORRGSODLQ�6WDWHPHQW �������������������������������������������������������������������������������������������������������������3DJH���

([LVWLQJ�'UDLQDJH�&RQGLWLRQV ������������������������������������������������������������������������������������������������3DJH���

3URSRVHG�'UDLQDJH�&RQGLWLRQV ����������������������������������������������������������������������������������������������3DJH���

)RXU�6WHS�3URFHVV�������������������������������������������������������������������������������������������������������������������3DJH���

+\GURORJLF�&DOFXODWLRQV ��������������������������������������������������������������������������������������������������������3DJH���

+\GUDXOLF�&DOFXODWLRQV�����������������������������������������������������������������������������������������������������������3DJH� �

0DLQWHQDQFH���������������������������������������������������������������������������������������������������������������������������3DJH �

&RQVWUXFWLRQ�&RVW�2SLQLRQ ����������������������������������������������������������������������������������������������������3DJH���

'UDLQDJH�)HHV�������������������������������������������������������������������������������������������������������������������������3DJH���

6XPPDU\��������������������������������������������������������������������������������������������������������������������������������3DJH� �

%LEOLRJUDSK\ ��������������������������������������������������������������������������������������������������������������������������3DJH� �

$33(1',&(6

9,&,1,7< 0$3

6�&�6�62,/6�0$3

)(0$�),50�0$3

+<'52/2*,&�	�+<'5$8/,&�&$/&8/$7,216

'5$,1$*(�3/$16

),1$/�3/$7



c ER]', t }, tcAl'lsl'( $TA'I' ES{Sl\i'tr" :

Thrs anached,:lrarnage plnn *"nd reporl were preper*d unciertttt ll:T1:::::,"-:x:,lst*n 
and are

:JJ,::l'i,:ffi;-;';v;l'k,ilGun.r u*ri*i sard drsrnase r*pCIn has been prepared

^,.J..oill rannrt ic i

::::*:il;;";il;;;;;;;ilii-d;1':,,r* ru*:v rbt ,{:y::-{:lT1:.T,1,::'*.:-:fl',i:J:l
:::?ffi]il'Jil i,r]i',*,-r pran cf rhe drainage basin l rc*.er,'l responsilrilirv fcr anv liabilitv

'a r,rn r: r'r n t, rh i { rFnf\ fl(':Qlrturlrrrr-Y F"tr 'jrv ':;;r: ;;r.r,'" .',, n,rt !.r{jp*rtng tltis L*port
caus*d b-v gn1* nuglig*nt aclii' e rrofs or otttissrotts tln rrv llarl tn

i,nlcgrr.PE i3:-lq Se:rl

i .,." 
_..,,.;i ,il

Developer's Statement ":\. ::: ::'^:'..'',i:;{
r., JAc0r) tlx1;g-rfi. the devetoiier.lr*"gru{ zurci u'rlr corrrPrr r..rrh a[ erI trre r*{rilremenls

spccrtied tn thts drarnage report iurcl pliut

JAc0l3 Dl:co"fo
lJuslrtess \atlte

lly.
'I'itle

:\ddrgss:

H Paso CountY APProvai.

f iled in acs$rdanc* with ti're requirsnletrts of the l)raltrage (rircLra \lzurual' v*lutnes t & l' Il
prxo Counry eng,n**r:u,g,'i,iteii,, \'larluai atttl l..iind D*u':lupntent g1ode ii-E amer:clucl'

Dat*
Jennifer ln'ine,
Courrty lingirr*cr,' ilt"l\"1 {clnrirristrutt:lr

('undttlons.

h",^e(-lL,\o..].)

04/17/2019 12:45:12 PM

Approved
by Elizabeth Nijkamp
El Paso County Planning and Community Development
on behalf of Jennifer Irvine, County Engineer, ECM Administrator



�

35(/,0,1$5<�),1$/ '5$,1$*(�5(3257
)25

7,0%(5 5,'*(�:(67

385326(

7KH�SXUSRVH�RI�WKLV�3UHOLPLQDU\�)LQDO 'UDLQDJH�5HSRUW�LV�WR�LGHQWLI\�DQG�DQDO\]H�WKH�SURSRVHG�
GUDLQDJH�SDWWHUQV��GHWHUPLQH�SURSRVHG�UXQRII�TXDQWLWLHV��VL]H�GUDLQDJH�VWUXFWXUHV�IRU�FRQYH\DQFH�
RI�GHYHORSHG�UXQRII��DQG�SUHVHQW�VROXWLRQV�WR�GUDLQDJH�LPSDFWV�RQ�VLWH�DQG�RII�VLWH�UHVXOWLQJ�IURP�
WKLV�GHYHORSPHQW���

*(1(5$/�'(6&5,37,21

7KLV�3UHOLPLQDU\�)LQDO 'UDLQDJH�5HSRUW LV�DQ DQDO\VLV�RI����� DFUHV�RI�XQGHYHORSHG�ODQG�ORFDWHG�
LQ�QRUWKHUQ�(O�3DVR�&RXQW\���7KH�SURSHUW\�LV�LQ�WKH�XSSHU�SRUWLRQ�RI�WKH�6DQG�&UHHN�GUDLQDJH�
EDVLQ�RQ�WKH�VRXWK�HGJH�RI�%ODFN�)RUHVW�DQG�FRQVLVWV�PDLQO\�RI�QDWLYH�JUDVVHV�ZLWK�VRPH
VFDWWHUHG�SLQH�WUHHV���7KH�VLWH�LV�ORFDWHG�LQ�WKH�VRXWK�ZHVW�TXDUWHU�RI�6HFWLRQ�����7RZQVKLS����
6RXWK��5DQJH����:HVW�RI�WKH��WK�3ULQFLSDO�0HULGLDQ�FXUUHQWO\�ZLWKLQ�(O 3DVR�&RXQW\��&RORUDGR�
DQG�LV ERXQGHG�WR�WKH�QRUWK DQG�ZHVW�E\�RSHQ�VSDFH��UXUDO�UHVLGHQWLDO���WR�WKH�HDVW�E\�9ROOPHU�
5RDG��DQG�WR�WKH�VRXWK�E\�:LOGIORZHU�5RDG�

7KH�VLWH�LV�EHLQJ�VXEGLYLGHG�LQWR�WKUHH�SURSHUWLHV � /RW��������DF�� /RW������� DF� DQG�/RW���������
DF� RI�WKH�7LPEHU 5LGJH :HVW GHYHORSPHQW���

6RLOV�IRU�WKLV�SURMHFW�DUH�GHOLQHDWHG�E\�WKH�PDS�LQ�WKH�DSSHQGL[�DV�.HWWOH�JUDYHOO\�ORDP\�VDQG�
��������WR����SHUFHQW�VORSHV�DQG�3ULQJ�&RDUVH�VDQG\�ORDP���������WR���SHUFHQW�VORSHV���6RLOV�LQ�WKH�
VWXG\�DUHD�DUH�VKRZQ�DV�PDSSHG�E\�6�&�6��LQ�WKH�³6RLOV�6XUYH\�RI�(O�3DVR�&RXQW\�$UHD´�DQG�
FRQWDLQV VRLOV�RI�+\GURORJLF�*URXS�%��

)/22'3/$,1�67$7(0(17

1R�SRUWLRQ�RI�WKLV�VLWH�LV�ZLWKLQ�D�GHVLJQDWHG�)�(�0�$��IORRGSODLQ��DV�GHWHUPLQHG�E\�)ORRG�
,QVXUDQFH�5DWH�0DS�1R�������&�����*��GDWHG�'HFHPEHU ������� �VHH�WKH�$SSHQGLFHV��



�

(;,67,1*�'5$,1$*(�&21',7,216

%DVLQ�26�� �$ ������DF��4� �����FIV��4��� ������FIV��FRQVLVWV�RI�FXUUHQWO\�XQGHYHORSHG�ODQG�
FRYHUHG�ZLWK�QDWLYH�JUDVVHV�DQG VFDWWHUHG�SLQH�WUHHV���7KH�DUHD�LV�]RQHG�55����UXUDO�UHVLGHQWLDO�
ZLWK���DF RU�ODUJHU ORW�VL]H� DQG�UXQRII�IURP�WKLV�RIIVLWH�EDVLQ�IORZV�VRXWKHDVW�GLUHFWO\�RQWR�%DVLQ�
(;���

%DVLQ�(;����$ ������DF��4� �����FIV��4��� �����FIV��FRQVLVWV�RI�FXUUHQWO\�XQGHYHORSHG�ODQG�
�55����FRYHUHG�ZLWK�QDWLYH�JUDVVHV�DQG�VFDWWHUHG�SLQH�WUHHV��

%DVLQV�26���DQG�(;���FRQWULEXWH�WR�'HVLJQ�3RLQW���DQG�SURGXFH�FRPELQHG�IORZ�UDWHV�RI�4� �����
FIV�DQG�4��� ������FIV�ZKLFK�DUH�FRQYH\HG�XQGHU�9ROOPHU�5RDG�E\�DQ�H[LVWLQJ���´�&03�

%DVLQ�(;����$ ������DF��4� �����FIV��4��� ������FIV��FRQVLVWV�RI�FXUUHQWO\�XQGHYHORSHG�ODQG�
�55����FRYHUHG�ZLWK�QDWLYH�JUDVVHV�DQG�VFDWWHUHG�SLQH�WUHHV���5XQRII�IURP�WKLV�EDVLQ�IORZV�RIIVLWH�
WR�WKH�VRXWK�DW�'HVLJQ�3RLQW���WKURXJK�DQ�XSODWWHG�SDUFHO�RI�SURSHUW\���7KHVH�H[LVWLQJ FRQGLWLRQV
IORZ�YDOXHV�UHSUHVHQW�WKH�DOORZDEOH�UHOHDVH�IORZV�IRU�GHYHORSHG�FRQGLWLRQV�DW WKLV�ORFDWLRQ�

%DVLQ�(;����$ ����DF��4� �����FIV��4��� �����FIV��FRQVLVWV�RI�FXUUHQWO\�XQGHYHORSHG�ODQG��55�
���FRYHUHG�ZLWK�QDWLYH�JUDVVHV�DQG�VFDWWHUHG�SLQH�WUHHV���5XQRII�IURP�WKLV�EDVLQ�IORZV�VRXWKHDVW�
WR�D�URDGVLGH�GLWFK�WKDW�UXQV�VRXWK�DORQJ�9ROOPHU�5RDG�DQG�UHOHDVHV�DW�WKH�VRXWKHUQ�FRUQHU�RI�WKH�
SURSHUW\ DW�'HVLJQ�3RLQW���

352326('�'5$,1$*(�&21',7,216

7KH�VLWH�LV�EHLQJ�VXEGLYLGHG�LQWR�WKUHH�ORWV � /RW�� ���� DF�� /RW������� DF��DQG�/RW���������DF��RI�
7LPEHU 5LGJH�:HVW�GHYHORSPHQW��VHH�)LQDO�3ODW�LQ�WKH�$SSHQGLFHV����

/RW�� LV�QRW�EHLQJ�GHYHORSHG�DV�SDUW�RI�WKLV�SURMHFW� $V�D�FRQVHTXHQFH��WKHUH�DUH�QR�FKDQJHV�IRU�
%DVLQV 26����(;����RU (;���XQGHU�WKH�GHYHORSHG�GUDLQDJH�FRQGLWLRQV���7KHUH�LV�DQ�H[LVWLQJ�KRPH�
RQ�WKLV�ORW��8SRQ�IXWXUH�GHYHORSPHQW�RI�/RW����IXUWKHU�GUDLQDJH�DQDO\VLV�ZLOO�EH�UHTXLUHG IRU�WKHVH�
EDVLQV� :KHQ�/RW�� LV�GHYHORSHG��/RW���DQG�/RW���ZLOO�EH�DFFHVVHG�IURP�WKH�QRUWK�YLD�WKH�
SURSRVHG�URDGZD\�WR�EH�FRQVWUXFWHG�DV�SDUW�RI�WKDW�IXWXUH�GHYHORSPHQW���8QWLO�WKDW�WLPH��
WHPSRUDU\�DFFHVV�YLD�9ROOPHU�5RDG�KDV�EHHQ�JUDQWHG�DW�WKH�VKDUHG�SURSHUW\�OLQH�DSSUR[LPDWHO\�
����IW�VRXWKZHVW�RI�WKH�LQWHUVHFWLRQ�RI�9ROOPHU�5RDG�DQG�$UUR\D�/DQH� $Q�HQWUDQFH�SLSH�LV�
UHTXLUHG�DW�WKLV�ORFDWLRQ� WKHUHIRUH��%DVLQ�(;���LV�GLYLGHG�LQWR�WZR�EDVLQV��35��D�DQG�35��E��WR�
DQDO\]H�WKH�SURSRVHG�GHYHORSPHQW�FRQGLWLRQV�

/RW���DQG�/RW���DUH�GHVLJQDWHG�DV 5XUDO�5HVLGHQWLDO �DYJ��ORW�VL]H�����DF��DQG�DUH�WR�EH�GHYHORSHG�
IROORZLQJ�WKH�FULWHULD�DV�JLYHQ�LQ�WKH�DSSURYHG�0''3�IRU 7KH�5HWUHDW�DW�7LPEHU5LGJH�

7KH�UXUDO�ORWV�ZLOO�KDYH�SDYHG�VWUHHWV�DQG�URDGVLGH�GLWFKHV«�'HYHORSPHQW�RI�
UXUDO�ORWV�SURSRVHG�ZLWKLQ�WKH�VLWH�ZLOO�EH�OLPLWHG�WR�URDGZD\V�DQG�EXLOGLQJ�SDGV��
FRQVHUYLQJ�WKH�QDWXUH�IHDWXUH�DUHDV���,QGLYLGXDO�KRPH�VLWHV�RQ�WKHVH�ORWV�DUH�WR�EH�
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OHIW�JHQHUDOO\�LQ�WKHLU�QDWXUDO�FRQGLWLRQ�ZLWK�PLQLPDO�GLVWXUEDQFH�WR�H[LVWLQJ�
FRQGLWLRQV�SHU�LQGLYLGXDO�ORW�FRQVWUXFWLRQ�

7KH�LPSHUYLRXV�DUHD�IRU�WKH�GHYHORSHG�FRQGLWLRQ ZDV�HVWLPDWHG�DW�D�WRWDO�RI�����DFUHV�SHU�ORW��
FRPSULVHG�RI D�KRXVH ZLWK�DWWDFKHG�JDUDJH��DQ�RXWEXLOGLQJ��DQG�D�GULYHZD\���7KH�EDODQFH�RI�WKH�
DUHD�LV�FRQVLGHUHG�WR�UHPDLQ�LQ�SUH�GHYHORSPHQW�FRQGLWLRQ�

%DVLQ�35��D��$ �����DF��4� �����FIV��4��� �����FIV��LV�FRPSULVHG�PRVWO\ RI�WKH�DUHD�GHVLJQDWHG�
DV�/RW�� DQG�LW�LV�DVVXPHG�WKDW�DOO�RI�WKH�LPSHUYLRXV�DUHD�IRU�/RW���ZLOO�EH�ORFDWHG�LQ�WKLV�EDVLQ���
7KH�UXQRII�IURP�%DVLQ�35��D�LV�FRQYH\HG�XQGHU�WKH�WHPSRUDU\�DFFHVV�IURP�9ROOPHU�5RDG�YLD�DQ�
HQWUDQFH�SLSH�DW�'HVLJQ�3RLQW��D� 7KH�HQWUDQFH�SLSH�ZLOO�EH�DQ���´�5&3��RU�HTXLYDOHQW��
DSSUR[LPDWHO\��� IW�ORQJ�DW�D�PLQLPXP�VORSH�RI�������4PD[ �����FIV�DW�����IXOO��

%DVLQ�35��E��$ ����DF��4� �����FIV��4��� �����FIV��LV�FRPSULVHG�RI�DOO�WKH�DUHD�GHVLJQDWHG�DV
/RW���DQG�D�SRUWLRQ�RI�/RW���DQG�LW�LV�DVVXPHG�WKDW�DOO�RI�WKH�LPSHUYLRXV�DUHD�IRU�/RW���ZLOO�EH�
ORFDWHG�LQ�WKLV�EDVLQ�

%DVLQV�35��D�DQG�35��E�FRQWULEXWH�WR�'HVLJQ�3RLQW��E�DQG�SURGXFH�FRPELQHG�IORZ�UDWHV�RI�4� �
����FIV�DQG�4��� �����FIV���3HU�WKH DSSURYHG 0''3�IRU 7KH�5HWUHDW�DW�7LPEHU5LGJH��VHGLPHQW�
FRQWURO�LV�WR�EH�SURYLGHG�RQ�HDFK ORW�DQG�WKH�PLQLPDO�GHYHORSHG�FRQGLWLRQV�UXQRII�IURP�WKHVH�ORWV�
ZLOO�EH�DOORZHG�WR�FRQWLQXH�VRXWKZDUG�LQ�WKH�URDGVLGH�GLWFK�DGMDFHQW�WR�9ROOPHU�5RDG� )RU�WKH�
WHPSRUDU\�DFFHVV��WKH�HURVLRQ�DQG�VHGLPHQW�FRQWURO�VKDOO�FRQVLVW�RI���9HKLFOH�7UDFNLQJ�&RQWURO�
DQG���7HPSRUDU\�6HGLPHQW�%DVLQ�

)285�67(3�352&(66

,Q�DQ�HIIRUW�WR�SURWHFW�UHFHLYLQJ�ZDWHU�DQG�DV�SDUW�RI�WKH�³IRXU�VWHS�SURFHVV�WR�PLQLPL]H�DGYHUVH�
LPSDFWV�RI�XUEDQL]DWLRQ´�WKLV�VLWH�ZDV�DQDO\]HG�LQ�WKH�IROORZLQJ�PDQQHU�

�� 5HGXFH�5XQRII�± 5XQRII�DW�WKH�VLWH�HLWKHU�VKHHW�IORZV�DFURVV QDWXUDO�JUDVV�VORSHV�RU�LV�
FROOHFWHG�LQ�QDWXUDO�JUDVV�VZDOHV�EHIRUH�HQWHULQJ�WKH�H[LVWLQJ�URDGVLGH�GLWFK��WKXV
DOORZLQJ�IRU�UHGXFWLRQ�RI UXQRII�WR�RFFXU�

�� 7UHDW�DQG�6ORZO\�5HOHDVH�:4&9�± 3HU�WKH�(&0�6HFWLRQ�,�����%��:4&9�LV�QRW�
UHTXLUHG�IRU�WKHVH�ORWV�VLQFH�WKH\�DUH�³ORZ�GHQVLW\��UXUDO��KRXVLQJ������DFUHV RU�ODUJHU�
ORWV�´��+RZHYHU��VHGLPHQW�FRQWURO�LV�WR�EH�SURYLGHG�RQ�HDFK�ORW�

�� 6WDELOL]H�6WUHDP�&KDQQHOV�± 7KHUH�DUH�QR�SURSRVHG�FKDQQHOV�DVVRFLDWHG�ZLWK�WKLV�
GHYHORSPHQW�DQG�DOO�H[LVWLQJ�VZDOHV�DQG�QDWXUDO�GUDLQDJH�ZD\V�DUH�VWDEOH�DQG�WR EH
OHIW�XQGLVWXUEHG��RU�UHYHJHWDWHG�WR�H[LVWLQJ�FRQGLWLRQV�

�� 6RXUFH�&RQWUROV�± 6RXUFH�FRQWUROV�ZLOO�QHHG�WR�EH�LPSOHPHQWHG�GXULQJ�WKH�
FRQVWUXFWLRQ�RI�WKH�UHVLGHQWLDO�VWUXFWXUH���%XLOGHUV�DUH�UHTXLUHG�WR�JHW�DQ (URVLRQ�DQG�
6WRUPZDWHU�4XDOLW\�&RQWURO�3HUPLW��(64&3��WKURXJK�(O�3DVR�&RXQW\�ZKLFK�
LGHQWLILHV�WKH�QHFHVVDU\�VRXUFH�FRQWUROV�
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HYDROLOGIC CALCULATIONS 
 
Hydrologic calculations were performed using the El Paso County Storm Drainage Design 
Criteria Manual - Volumes 1 & 2, latest editions. The Rational Method was used to estimate 
storm water runoff anticipated from design storms with 5-year and 100-year recurrence intervals.  
The pertinent data sheets are included with the appendices of this report. 
 
 
HYDRAULIC CALCULATIONS 
 
Hydraulic calculations were estimated using the Manning’s Formula and the methods described 
in the El Paso County Storm Drainage Design Criteria Manual – Volumes 1 & 2, latest editions. 
The pertinent data sheets are included with the appendices of this report. 
 
 
MAINTENANCE 
 
The storm water systems for this project are private and therefore must be maintained by the 
owner.  These should be cleaned and checked after any significant precipitation event and at least 
once every three months. Any proposed erosion control measures will be repaired and 
maintained by the property owner or owner’s representative as required. 
 
 
CONSTRUCTION COST OPINION 
 
Private Non-Reimbursable 

Item Quantity Unit Price Cost 
18” RCP 44 LF $45 $1980.00 

  Total $1980.00 
 
 
DRAINAGE FEES 
 
The site is in the Sand Creek Basin. The combined Drainage Fees (2019) for Lot 1 and Lot 2 are 
due prior to final plat recordation. 
 

Fee Type % Imp. Parcel Area 
(acre) 

Imp. Area 
(acre) 

Fee per Imp 
Acre 

Mod 
% 

Fee Cost 

Drainage 9.4 6.98 0.656 $18,940 75 $9320.18 
Bridge 9.4 6.98 0.656 $5,559 100 $3647.37 

    Total  $12,967.55 
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'HYHORSPHQW�RI�WKLV�VLWH�ZLOO�QRW�DGYHUVHO\�DIIHFW�WKH�GRZQVWUHDP�DQG�VXUURXQGLQJ�
GHYHORSPHQWV���3URSRVHG�IORZV��DV�GHWDLOHG�LQ�WKLV�UHSRUW��ZLOO�IROORZ�WKH�GUDLQDJH�SDWWHUQV�
RXWOLQHG�LQ�WKLV�UHSRUW�DQG�EH�VDIHO\�URXWHG�GRZQVWUHDP� 7KLV�UHSRUW�DQG�LWV�ILQGLQJV�DUH�LQ�
JHQHUDO�FRQIRUPDQFH�ZLWK�DOO�SUHYLRXVO\�DSSURYHG�UHSRUWV�ZKLFK�LQFOXGH�WKLV�VLWH�

35(3$5('�%<�
7(55$�129$�(1*,1((5,1*��,1&�

/�'XFHWW��3�(�
3UHVLGHQW

%,%/,2*5$3+<

³0''3�IRU�7KH�5HWUHDW�DW�7LPEHU5LGJH´�����������E\�&ODVVLF�&RQVXOWLQJ�(QJLQHHUV�	�
6XUYH\RUV

³3'5�IRU�7KH�5HWUHDW�DW�7LPEHU5LGJH �6RXWK�RI�$UUR\D�/DQH�´��������E\�&ODVVLF�&RQVXOWLQJ�
(QJLQHHUV�	�6XUYH\RUV

(O�3DVR�&RXQW\�'UDLQDJH�&ULWHULD�0DQXDO�9ROXPHV���	����ODWHVW�HGLWLRQ

(O�3DVR�&RXQW\�%RDUG�5HVROXWLRQ�1R���������$GRSWLRQ�RI�&KDSWHU���DQG�6HFWLRQ�������&KDSWHU�
���RI�WKH�&LW\�RI�&RORUDGR�6SULQJV�'UDLQDJH�&ULWHULD�0DQXDO�GDWHG�0D\�������+\GURORJ\�DQG�
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PRELIMINARY/FINAL DRAINAGE REPORT 

FOR 

TIMBER RIDGE WEST 

 

 

 

 

 
PURPOSE 

 

The purpose of this Preliminary/Final Drainage Report is to identify and analyze the proposed 

drainage patterns, determine proposed runoff quantities, size drainage structures for conveyance 

of developed runoff, and present solutions to drainage impacts on-site and off-site resulting from 

this development.   

 

 

GENERAL DESCRIPTION 

 

This Preliminary/Final Drainage Report is an analysis of 36.0 acres of undeveloped land located 

in northern El Paso County.  The property is in the upper portion of the Sand Creek drainage 

basin on the south edge of Black Forest and consists mainly of native grasses with some 

scattered pine trees.  The site is located in the south west quarter of Section 22, Township 12 

South, Range 65 West of the 6th Principal Meridian currently within El Paso County, Colorado 

and is bounded to the north and west by open space (rural residential), to the east by Vollmer 

Road, and to the south by Wildflower Road. 

 

The site is being subdivided into three properties - Lot 1 (3.2 ac), Lot 2 (3.8 ac) and Lot 3 (29.0 

ac) of the Timber Ridge West development.   

 

Soils for this project are delineated by the map in the appendix as Kettle gravelly loamy sand 

(41), 8 to 40 percent slopes and Pring Coarse sandy loam (71), 3 to 8 percent slopes.  Soils in the 

study area are shown as mapped by S.C.S. in the “Soils Survey of El Paso County Area” and 

contains soils of Hydrologic Group B.  

 

 

FLOODPLAIN STATEMENT 
 

No portion of this site is within a designated F.E.M.A. floodplain, as determined by Flood 

Insurance Rate Map No. 08041C0535 G, dated December 7, 2018 (see the Appendices). 
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EXISTING DRAINAGE CONDITIONS 

 

Basin OS-1 (A= 11.2 ac, Q5= 1.0 cfs, Q100= 13.3 cfs) consists of currently undeveloped land 

covered with native grasses and scattered pine trees.  The area is zoned RR-5 (rural residential 

with 5 ac or larger lot size) and runoff from this offsite basin flows southeast directly onto Basin 

EX-1. 

 

Basin EX-1 (A= 16.4 ac, Q5= 2.9 cfs, Q100=20.7 cfs) consists of currently undeveloped land 

(RR-5) covered with native grasses and scattered pine trees.  

 

Basins OS-1 and EX-1 contribute to Design Point 1 and produce combined flow rates of Q5= 4.6 

cfs and Q100= 32.7 cfs which are conveyed under Vollmer Road by an existing 60” CMP. 

 

Basin EX-2 (A= 12.9 ac, Q5= 2.8 cfs, Q100= 20.0 cfs) consists of currently undeveloped land 

(RR-5) covered with native grasses and scattered pine trees.  Runoff from this basin flows offsite 

to the south at Design Point 2 through an uplatted parcel of property.  These existing conditions 

flow values represent the allowable release flows for developed conditions at this location. 

 

Basin EX-3 (A=6.7 ac, Q5= 1.1 cfs, Q100= 8.1 cfs) consists of currently undeveloped land (RR-

5) covered with native grasses and scattered pine trees.  Runoff from this basin flows southeast 

to a roadside ditch that runs south along Vollmer Road and releases at the southern corner of the 

property at Design Point 3. 

 

 

PROPOSED DRAINAGE CONDITIONS 

 

The site is being subdivided into three lots - Lot 1 (3.2 ac), Lot 2 (3.8 ac) and Lot 3 (29.0 ac) of 

Timber Ridge West development (see Final Plat in the Appendices).   

 

Lot 3 is not being developed as part of this project.  As a consequence, there are no changes for 

Basins OS-1, EX-1, or EX-2 under the developed drainage conditions.  There is an existing home 

on this lot. Upon future development of Lot 3, further drainage analysis will be required for these 

basins.  When Lot 3 is developed, Lot 1 and Lot 2 will be accessed from the north via the 

proposed roadway to be constructed as part of that future development.  Until that time, 

temporary access via Vollmer Road has been granted at the shared property line approximately 

425 ft southwest of the intersection of Vollmer Road and Arroya Lane.  An entrance pipe is 

required at this location; therefore, Basin EX-3 is divided into two basins (PR-3a and PR-3b) to 

analyze the proposed development conditions. 

 

Lot 1 and Lot 2 are designated as Rural Residential (avg. lot size 3.5 ac) and are to be developed 

following the criteria as given in the approved MDDP for The Retreat at TimberRidge: 

 

The rural lots will have paved streets and roadside ditches… Development of 

rural lots proposed within the site will be limited to roadways and building pads, 

conserving the nature feature areas.  Individual home sites on these lots are to be 
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left generally in their natural condition with minimal disturbance to existing 

conditions per individual lot construction. 

 

The impervious area for the developed condition was estimated at a total of 0.2 acres per lot, 

comprised of a house with attached garage, an outbuilding, and a driveway.  The balance of the 

area is considered to remain in pre-development condition. 

 

Basin PR-3a (A= 2.9 ac, Q5= 1.0 cfs, Q100= 4.9 cfs) is comprised mostly of the area designated 

as Lot 2 and it is assumed that all of the impervious area for Lot 2 will be located in this basin.  

The runoff from Basin PR-3a is conveyed under the temporary access from Vollmer Road via an 

entrance pipe at Design Point 3a.  The entrance pipe will be an 18” RCP (or equivalent) 

approximately 44 ft long at a minimum slope of 0.5% (Qmax= 7.3 cfs at 80% full). 

 

Basin PR-3b (A=3.8 ac, Q5= 1.1 cfs, Q100= 5.3 cfs) is comprised of all the area designated as 

Lot 1 and a portion of Lot 2 and it is assumed that all of the impervious area for Lot 1 will be 

located in this basin. 

 

Basins PR-3a and PR-3b contribute to Design Point 3b and produce combined flow rates of Q5= 

2.0 cfs and Q100= 9.5 cfs.  Per the approved MDDP for The Retreat at TimberRidge, sediment 

control is to be provided on each lot and the minimal developed conditions runoff from these lots 

will be allowed to continue southward in the roadside ditch adjacent to Vollmer Road.  For the 

temporary access, the erosion and sediment control shall consist of 1 Vehicle Tracking Control 

and 1 Temporary Sediment Basin. 

 

FOUR STEP PROCESS 

 

In an effort to protect receiving water and as part of the “four-step process to minimize adverse 

impacts of urbanization” this site was analyzed in the following manner: 

 

1. Reduce Runoff – Runoff at the site either sheet flows across natural grass slopes or is 

collected in natural grass swales before entering the existing roadside ditch, thus 

allowing for reduction of runoff to occur. 

 

2. Treat and Slowly Release WQCV – Per the ECM Section I.7.1.B, WQCV is not 

required for these lots since they are “low density (rural) housing (2.5 acres or larger 

lots)”. However, sediment control is to be provided on each lot. 

 

3. Stabilize Stream Channels – There are no proposed channels associated with this 

development and all existing swales and natural drainage ways are stable and to be 

left undisturbed, or revegetated to existing conditions. 

 

4. Source Controls – Source controls will need to be implemented during the 

construction of the residential structure.  Builders are required to get an Erosion and 

Stormwater Quality Control Permit (ESQCP) through El Paso County which 

identifies the necessary source controls. 
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HYDROLOGIC CALCULATIONS 
 
Hydrologic calculations were performed using the El Paso County Storm Drainage Design 
Criteria Manual - Volumes 1 & 2, latest editions. The Rational Method was used to estimate 
storm water runoff anticipated from design storms with 5-year and 100-year recurrence intervals.  
The pertinent data sheets are included with the appendices of this report. 
 
 
HYDRAULIC CALCULATIONS 
 
Hydraulic calculations were estimated using the Manning’s Formula and the methods described 
in the El Paso County Storm Drainage Design Criteria Manual – Volumes 1 & 2, latest editions. 
The pertinent data sheets are included with the appendices of this report. 
 
 
MAINTENANCE 
 
The storm water systems for this project are private and therefore must be maintained by the 
owner.  These should be cleaned and checked after any significant precipitation event and at least 
once every three months. Any proposed erosion control measures will be repaired and 
maintained by the property owner or owner’s representative as required. 
 
 
CONSTRUCTION COST OPINION 
 
Private Non-Reimbursable 

Item Quantity Unit Price Cost 
18” RCP 44 LF $45 $1980.00 

  Total $1980.00 
 
 
DRAINAGE FEES 
 
The site is in the Sand Creek Basin. The combined Drainage Fees (2019) for Lot 1 and Lot 2 are 
due prior to final plat recordation. 
 

Fee Type % Imp. Parcel Area 
(acre) 

Imp. Area 
(acre) 

Fee per Imp 
Acre 

Mod 
% 

Fee Cost 

Drainage 9.4 6.98 0.656 $18,940 75 $9320.18 
Bridge 9.4 6.98 0.656 $5,559 100 $3647.37 

    Total  $12,967.55 
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SUMMARY 

 

Development of this site will not adversely affect the downstream and surrounding 

developments.  Proposed flows, as detailed in this report, will follow the drainage patterns 

outlined in this report and be safely routed downstream.  This report and its findings are in 

general conformance with all previously approved reports which include this site. 

 

PREPARED BY: 

TERRA NOVA ENGINEERING, INC. 
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HYDROLOGIC & HYDRAULIC CALULATIONS 

  



 1752.00 Timberridge West

(Area Runoff Coefficient Summary)

STREETS  /  IMPERVIOUS OVERLAND / NONIMPERVIOUS WEIGHTED 

BASIN
TOTAL

AREA AREA C5 C100 AREA C5 C100 C5 C100
(Acres) (Acres) (Acres)

OS-1 11.2 0.0 0.90 0.96 11.2 0.08 0.35 0.08 0.35

EX-1 16.4 0.0 0.90 0.96 16.4 0.08 0.35 0.08 0.35

EX-2 12.9 0.0 0.90 0.96 12.9 0.08 0.35 0.08 0.35

EX-3 6.7 0.0 0.90 0.96 6.7 0.08 0.35 0.08 0.35

EXISTING CONDITIONS

9:34 AM1/30/2019181752.00 Drainage Calcs



 1752.00 Timberridge West

(Area Runoff Coefficient Summary)

STREETS  /  IMPERVIOUS OVERLAND / NONIMPERVIOUS WEIGHTED 

BASIN
TOTAL

AREA AREA C5 C100 AREA C5 C100 C5 C100
(Acres) (Acres) (Acres)

PR-3a 2.9 0.2 0.90 0.96 2.7 0.08 0.35 0.14 0.39

PR-3b 3.8 0.2 0.90 0.96 3.6 0.08 0.35 0.12 0.38

Calculated by: DWD

Date: 9/24/2018

Checked by:

DEVELOPED CONDITIONS

9:34 AM1/30/2019281752.00 Drainage Calcs



 1752.00 Timberridge West

(Area DrainageSummary)

WEIGHTED OVERLAND STREET  /  CHANNEL FLOW T t INTENSITY TOTAL  FLOWS 

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

OS-1 11.2 0.08 0.35 0.08 300 10.0 22.2 1300 3.0% 1.2 18.1 40.3 2.10 3.38 1.9 13.3

EX-1 16.4 0.08 0.35 0.08 300 12.0 20.9 1400 4.0% 1.5 15.6 36.5 2.23 3.60 2.9 20.7

EX-2 12.9 0.08 0.35 0.08 300 12.0 20.9 400 4.0% 1.4 4.8 25.7 2.69 4.43 2.8 20.0

EX-3 6.7 0.08 0.35 0.08 300 14.0 19.9 800 1.0% 0.7 19.0 38.9 2.14 3.45 1.1 8.1

EXISTING CONDITIONS

* For Calcs See Runoff Summary

9:34 AM1/30/2019381752.00 Drainage Calcs



 1752.00 Timberridge West

(Area DrainageSummary)

WEIGHTED OVERLAND STREET  /  CHANNEL FLOW T t INTENSITY TOTAL  FLOWS 

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

PR-3a 2.9 0.14 0.39 0.08 300 12.0 20.9 360 2.0% 1.0 6.0 26.9 2.6 4.3 1.0 4.9

PR-3b 3.8 0.12 0.38 0.08 300 12.0 20.9 860 2.0% 1.0 14.3 35.2 2.3 3.7 1.1 5.3

Calculated by: DWD

Date: 9/24/2018

Checked by:

* For Calcs See Runoff Summary

DEVELOPED CONDITIONS

9:34 AM1/30/2019481752.00 Drainage Calcs



 1752.00 Timberridge West

(Design Point Summary)

Intensity Flow

Design

Point(s)

Contributing

Basins
Area (Acres)

Equivalent

CA 5

Equivalent

CA 100

I 5 I 100 Q 5 Q 100

1 OS-1, EX-1 27.6 2.21 9.66 40.3 2.1 3.4 4.6 32.7

2 EX-2 12.9 1.03 4.52 25.7 2.7 4.4 2.8 20.0

3 EX-3 6.7 0.54 2.35 38.9 2.1 3.5 1.1 8.1

EXISTING CONDITIONS

Maximum

T C

9:34 AM1/30/2019581752.00 Drainage Calcs



 1752.00 Timberridge West

(Design Point Summary)

Intensity Flow

Design

Point(s)

Contributing

Basins
Area (Acres)

Equivalent

CA 5

Equivalent

CA 100

I 5 I 100 Q 5 Q 100

3a PR-3a 2.9 0.40 1.14 26.9 2.6 4.3 1.0 4.9

3b PR-3a, PR-3b 6.7 0.86 2.59 35.2 2.3 3.7 2.0 9.5

Calculated by: DWD

Date: 9/24/2018

Checked by:

Maximum

T C

DEVELOPED CONDITIONS

9:34 AM1/30/2019681752.00 Drainage Calcs



 1752.00 Timberridge West

(Pipe Routing Summary)

Intensity Flow

Pipe

Run(s)

Contributing

Design Points
Area (Acres)

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

1 3a 2.9 0.40 1.14 26.9 2.6 4.3 1.0 4.9

Calculated by: DWD

Date: 9/24/2018

Checked by:

DEVELOPED CONDITIONS

9:34 AM1/30/2019781752.00 Drainage Calcs



MANNING'S EQUATION FOR PIPE FLOW 

Project: 1752.00 Timberridge West Location: Pipe Run 1 (Entrance Pipe Design Point 3a)

By: DWD Date: 9/24/2018

Chk. By: Date: mdo  version 12.8.00

INPUT

D= 18 inches

d= 14.4 inches

Mannings Formula n= 0.013 mannings coeff

θ= 106.3 degrees

Q=(1.486/n)ARh
2/3

S
1/2

S= 0.005 slope in/in

R=A/P

A=cross sectional area

P=wetted perimeter V=(1.49/n)Rh
2/3

S
1/2

S=slope of channel Q=V x A

n=Manning's roughness coefficient 

Solution to Mannings Equation

Area,ft
2

Wetted 

Perimeter, ft

Hydraulic 

Radius, ft velocity ft/s flow, cfs PVC 0.01

1.52 3.32 0.46 4.79 7.26 PE (<9"dia) 0.015

PE (>12"dia) 0.02

PE(9-12"dia) 0.017

CMP 0.025

ADS N12 0.012

Created by:  Mike O'Shea HCMP 0.023

Conc 0.013

Manning's n-values 

d

θ

D

Clear Data 
Entry Cells



 

Single 18" Pipe Culvert under Entrance (Design Point 3a) 
Q5= 1.0 cfs, Q100= 4.9 cfs 
5yr HW/D < 0.5   
100yr HW/D =  0.85



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DRAINAGE PLANS 
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