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DESIGN OVERVIEW 
 
The following design is for an existing two-bedroom single-family residence on parcel 56033.0164. 
The parcel occupies 0.18 acres and is located at 13214 North Peninsula Drive. The property is in 
flood zone AE and is on Newman Lake. The owner intends to remodel the existing home and the 
number of bedrooms will remain two.  The exact location of a cesspool and water lines which 
currently serve the residence are unknown. The proposed bottomless sand filter system will replace 
the existing cesspool.  
 
Two test holes on the site were evaluated by Horrocks Engineers and SRHD on April 12th, 2022 (See 
Appendix A for Soils Log). The test holes were composed of sandy loam, gravelly sandy loam, and 
gravelly loamy sand. The average acceptable test hole depth is 34” in the drainfield area. 
 
Per SRHD, the setbacks to property lines from the disposal bed and from the disposal bed to the 
reserve area will be reduced from 5 feet down to 2 feet. 
 
The site is acceptable for a bottomless sand filter, which meets treatment level B.  The soil loading 
rate will be 1.0 gpd/sf. The drainfield will be located in the area of the test holes. Herb Dollar will be 
installing the system.  
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GENERAL SPECIFICATIONS 
 

1. All construction shall meet Spokane Regional Health District (SRHD) 
Rules and Regulations, Washington State Department of Health 
Standards, and Washington State Department of Transportation Standard 
Specifications for Road, Bridge and Municipal Construction.  Where 
conflicts occur, the Engineer will determine which standard takes 
precedence. 

2. The installer shall contact the engineer for a pre-construction meeting prior 
to commencing construction activities at the site. 

3. The system must be inspected by the Engineer and SRHD prior to backfill.  
All pipes, materials and components must be exposed for visual 
examination.  The lateral orifices shall be placed in the 12:00 position for 
inspection.  A 2 ft minimum squirt height is required.  The installer shall 
contact the Engineer 48 hours prior to inspection, be on-site during the 
inspection, and assist the Engineer when requested.  Water and power 
shall be available at the site. Pumps, floats, and controls shall be preset 
and trial tested prior to inspection. 

4. The Engineer must approve any substitution of system piping, materials or 
components.  The installer must submit specifications for any items for 
which substitution is requested. 

5. The installer shall immediately inform the Engineer of any site restrictions, 
design conflicts, errors or omissions.  Deviations from the design must be 
reported to the Engineer.  Failure to properly inform the Engineer may 
result in design and construction changes at the expense of the installer.  
Any work or materials that are rejected by the engineer shall be replaced 
at the expense of the installer.  Approval shall not relieve the contractor 
from correction of any deficiencies or failures as determined by 
subsequent review, testing, or inspection. 

6. The installer must obtain an L&I inspection of the electrical components 
prior to backfill and provide documentation to the engineer. 

7. The installer shall provide sand certification and quantity tabulation to the 
engineer upon final inspection. 
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SPOKANE REGIONAL HEALTH DISTRICT 
 

DESIGN & CONSTRUCTION SUMMARY FOR 
REPLACEMENT SUBSURFACE DRIP TO BOTTOMLESS 

SAND FILTER SEWAGE DISPOSAL SYSTEM 
 
I. APPLICANT AND SITE INFORMATION 
 
     Name of Applicant: Wade Pannell 
     Parcel Number: 56033.0164 
     Location of Property: 13214 N Peninsula Drive 
     System Type: Pressure Distribution - See Plan 
     System Configuration: Bottomless Sand Filter 
     Parcel Size: 0.18 Acres 
     Design Flow: 240 GPD 
     Slope: 5 % 
     Soil Type: Sandy Loam, Gravelly Sandy Loam, and Gravelly Loamy Sand etc. - See Soil Log 
     Application Rate: 1.0 GPD/Sq. Ft. 
 
II. SYSTEM INFORMATION 
 
     A.  Box 
 
          Number: 1 
          Width: 5 Ft. (Inside) 
          Length: 48 Ft. (Inside) 
          Depth of Drain Gravel: 9 In. 
          Depth of Sand: 24 In. 
           

B. TRANSPORT PIPE 
 
     From Pump Chamber to Septic Tank 

          Type: Sch-40 PVC 
          Length: Approximately 35 Ft. 
          Diameter: 1.5 In. 
                
     C.  MANIFOLD 
 
          Type: Sch-40 PVC 
          Length: 3 Ft. Each Box 
          Diameter: 1.5 In. 
          Configuration:  End Feed 
     
     D.  LATERALS 
 
          Type: Sch-40 PVC 
          Length: 45 Ft. 
          Diameter: 1.5 In. 
          Number: 2  
          Separation: 3 Ft. 
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     E.  ORIFICES 
 
          Number Per Lateral: 23 
          Diameter: 3/16 In. 
          Spacing: 2 Ft. 
          Configuration: 12:00 Position, last orifice in 6:00 Position 
          Shield: OS-100 
 
     F.  SEPTIC TANK AND PUMP CHAMBER 
 
          Pump Capacity Required for Total Pressure Head: 28.4 GPM 
          Number of Doses Per Day and Dose Quantity: 6/Day at 40 Gal. 
          Pump Manufacturer, Myers ME3f (0.3HP, 115V) 
          Pump Curve: See Attached Curve 
 
          Septic Tank Capacity: 1,000 Gal.    
          Pump Chamber Capacity: 500 Gal.  
          Depth of Cover: 12" Min.   
 
     G.  EFFLUENT FILTER 
 
          Type: Orenco 4”dia. Biotube©, FT0444-36 
          Attached to S.T. outlet 
 
      
 
 
   



GENERAL INFORMATION Abbreviations:
Number of Bedrooms: 2 L = Length of Pipe
Design Flow: 240 GPD K = Constant from Table C-3-1
Soil Loading Rate: 1.00 GPD/SF V = Volume
SYSTEM INFORMATION Q = Flow
Total Area: 240 SF q = Orifice Discharge Rate
Box Width: 5 Ft D = Diameter of Pipe
Box Length: 48 Ft d = Diameter of Orifice
Number of Laterals: 2

 
Orifice Size: d= 3/16 In.
Orifice Spacing: Y= 2 Ft
Orifices per Lateral: N= 23
Minimum Residual: h= 2 Ft

L (Ft) D (In) K Q (GPM) q # of Bends V (Gal/Ft)
Transport Piping: 35.0 1.50 147.5 27.9 0.61 2 0.106 3.7
Manifold Piping: 3.0 1.50 147.5 27.9 0.61 1 0.106 0.3
Individual Lateral Piping: 45.0 1.50 147.5 14.0 0.61 0 0.106 4.8

Total Flow = 27.9 GPM + 0.5 Weep Hole Discharge rate = 28.4 GPM

TOTAL DYNAMIC HEAD REQUIREMENTS ELEVATIONS
1.5" Dia. Discharge Assembly Loss = 2.4 Ft Ground at House: 2162.0 Ft
Transport Pipe Friction Losses = 2.0 Ft Ground at Pump Chamber: 2178.0 Ft
Manifold Pipe Friction Losses = 0.3 Ft Ground at Bed: 2181.0 Ft
Lateral Pipe Friction Losses = 0.2 Ft Tank Inlet Invert: 2182.8 Ft
Minor Losses/Index Valve = 5.0 Ft Low Water Surface Depth: 2180.1 Ft
Minimum Residual Pressure = 2.0 Ft Box Height (Highest): 1.4 Ft
Total Elevation Head = 1.8 Ft Invert at Lateral: 2181.9 Ft

Total = 13.8 Ft Total Elevation Head: 1.8 Ft

Pump Selection: 28.4 GPM @ 13.8 Ft. Use Myers ME 3F Pump (0.3HP)

SETTINGS
Doses per Day = 6
Dose Volume = 40 Gallons
Tank Volume = 13.8 Gal/In
Dose Drawdown = 2.89 In
Override On Time = 1.4 Mins 1 Min 24 Sec
Override Off Time = 4.0 Hrs
Dose On time = 1.0 Mins 0 Min 59 Sec
Dose Off Time = 4.0 Hrs

BOTTOMLESS SAND FILTER CALCULATIONS

Pipe 
Volume 

(Gallons)



PRESSURE DISTRIBUTION PUMP CURVE

Q(gpm) DA Transport Man Lateral EH RH ML TDH
0 0.00 0.0 0.0 0.0 1.8 2.0 5.0 8.8 31 25 62 90
5 0.08 0.1 0.0 0.1 1.8 2.0 5.0 9.0 30 25 60 88

10 0.30 0.2 0.0 0.3 1.8 2.0 5.0 9.7 29 25 58 85
15 0.68 0.5 0.1 0.7 1.8 2.0 5.0 10.7 28 25 56 83
20 1.20 0.9 0.2 1.1 1.8 2.0 5.0 12.2 27 24 54 81
25 1.88 1.3 0.3 1.7 1.8 2.0 5.0 13.9 25 24 51 79
30 2.70 1.8 0.4 2.4 1.8 2.0 5.0 16.1 24 23 48 77
35 3.68 2.4 0.5 3.1 1.8 2.0 5.0 18.6 22 23 45 74
40 4.80 3.1 0.6 4.0 1.8 2.0 5.0 21.4 20 22 41 72
45 6.08 3.9 0.8 5.0 1.8 2.0 5.0 24.6 17 22 36 69
50 7.50 4.7 0.9 6.1 1.8 2.0 5.0 28.1 15 21 31 66
55 9.08 5.6 1.1 7.3 1.8 2.0 5.0 31.9 13 20 25 62
60 10.80 6.6 1.3 8.5 1.8 2.0 5.0 36.1 10 19 18 58
65 12.68 7.7 1.5 0.0 1.8 3.0 5.0 31.7 18 54
70 14.70 8.8 1.8 7.0 1.8 4.0 5.0 43.1 18 50

Design Operating Point = 28.4 GPM
Pump Selection:  X = GPM   Y = TDH

ME3F Pump 
Head

MSP40 
Pump 

ME 50 
Pump Head

ME100 
Pump Head
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Appendix A 
 

Test Hole Info & On-Site System Permit Application 
  





Lot Size: 0.18

B: L: 

Site Information

Water Supply: Newman Lake

Dwelling Type: Residential

Parcel: 56033.0164

System Information

Applicant Information

Plat Name:  

Plans Stored in Docuware Storage Date:

Wade Pannell

4204 S Hogan St

Spokane  WA  99203

Application To Install An On-site Sewage Disposal System

Date of Application:   4/11/2022

System Type:  Modification

Project Type:  Holding Tank

Valid From 4/11/2022 To  4/11/2022

Application # 22-18184

(509) 995-4292   Wpannell@Me.Com

Address: 13214 N PENINSULA DR

Approved by:_______________________________ Approval Date:___________________

Health Officer Representative Final Operational Approval:

Date Issued:________________

If you are dissatisfied with the decision of the Health District, you may appeal to the Health Officer within TEN (10) 

DAYS of denial of this application.

Comments:

Water Adequacy Review  - 

For Office Use Only:

Spokane Regional Health District

1101 W College Ave, Room 402

Spokane, WA  99201

Phone:  (509) 324-1560 ext 1

THIS IS NOT A PERMIT

Plans Approved for:  Gals Per Day_____   # Bedrooms_____  Tank Size_____ Date:________________By:______________

Gravity - 3 yr Food - 1yr HT - 1 yr Other - 1 yr

Building App signed off by:________________________

Mailed Emailed Counter

Date:__________________________

Installation Permit Issued 

By:_________________

At Final Insp: Gals Per Day_____   # Bedrooms_____   Tank Size______ Installer:______________ Date Insp:_____________

Design Professional

Owner Information

4204 S Hogan St

Wade & Julie Pannell

(None),   99203- 

(509) 995-4292 wpannell@me.com

ANDREW DAVIS - Designer - 

andrew.davis@horrocks.com - (509) 747-6790
Newman Lake, WA 99025-



 

Appendix B 
 

Manufacturer Specifications  
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����������������������������������������������



����������	
����
���
���	
���
��	����
������
��������
 ��!
"
#$%
&'�()�
&*�!"
�+�,��-'�"
�.
/0%0/
1�&
#2234%#3/#%4
5
6%$3%6/3%%%/
5
(((!������!���
&7�3893$.�*!
%!2
:
2%;$07)<�
$

=>?@ABC
DEFFC ��)�G)�G
8�)�+���
H
I���J'��K
LMN
OPQR
STUVN
UWXV
YZW[
MXVM
S\M]
WS\VX
X̂M]_Ǹ
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<=>?@A?�B>CDE?F@?=F�G@?HF�IHAJ>=E=KDHLM�IHAJ>DA@E�NHFODAHL�PHQ@F?RH>?�C=F�@LLDL?@>AH�@?�STUVVTWWSTXXYZ[�\7"!$�""�4#2.�](#+�4/̂/�\(_�̀ a�*̂+�b#9;2((.c�d��� [̀ea ��è �̀̀����f�g#_�a ��è �̀̀���hijkkillhimmnopppqrstruvwxvywzpxv{wq|y}~/b/�4#'�$'"��[c̀e�c  ���ec��̀c�[���ec�e c[aa��ec�� c��̀��ec[��c�� ��ec[��c[e���ece��c�����ec̀� c� ���eceaac̀̀ a��eca��ca[[�d#$#+!#$�4#'�$'"���c���c�e����c��[ce [��̂'��2�-#'�$'"�-�$+!$0/��$1!*'2#'(2c�3�7#*!8�2c��7!&.[c�#$+�b!+��!$+�2�#2��2�0!"'�2�+�'2#+�)#2."�(1��$1!*'2#'(2��#'�2���&�$(*(0!�"/��$1!*'2#'(2�!"�#�2�0!"'�2�+�'2#+�)#2.�!$�g2#$&�/��$1!*'2#'(2��#'�2���&�$(*(0!�"�!"�#�2�0!"'�2�+�'2#+�)#2.�!$���_!&(/��d($'(72c��!&2(��#&�!$0c�4(*9�711c�d�#);�2b-#&�2c��7*'!4(2'c�4("!�(&.c��7!&.d7'c��7!&.4*#9c�b$#-�(&.�#$+�b'2#!0�'�(&.�#2��'2#+�)#2."�(1��$1!*'2#'(2��#'�2���&�$(*(0!�"/�4(*9�(.�!"�#�'2#+�)#2.�(1�4(*9�(.c��$&/��~g����3�!"�#�2�0!"'�2�+�'2#+�)#2.�(1��~g����3c���d/�~*'2#�]!;�!"�#�'2#+�)#2.�(1��43���$&/������ ��$1!*'2#'(2��#'�2���&�$(*(0!�"c���d/��**�2!0�'"�2�"�2:�+/�42!$'�+�!$�~/b/�/ �������� 

� ����������������� �����¡� ������¢ ££�¢�� £¤�¥¦�¢�§̈§�©��£ª�§«ª¤¬�� ��§̈§�©��£ª�����¦¤�¥¦�¢�§̈
��­����®����������� ��§�£ª�¡µ́¶�·�̧¹���¦�¢� ��§������

�¬�­��®�º������� �¡��ª¡�§�©��£ª�����¦¤�¥¦�¢�§̈���³�¢§�¦¤�¥¦�¢�§̈
 «�§�� ¢

���������
�£§��  «�§��¦��¢ ��¬¬��������§�̄«����¦�¡

�����������©���� ���°��¬��������¢¢���� ¦�£�£ª�����¡�§ ¢±�£ª�§����¤�̈°�¬������¦�¢� ������£§������ °�¬�������¦�¢� ����� «�§������¦��¢ �� ®���­�� ©����ª§����«¦¦ ��¤�¥¦�¢�§̈����¡���©©§����§§��¡�����̄«����©����ª§����«¦¦ ��¤�¥¦�¢�§̈
����²�����¦�¢�

��£±�� �� ³¡�§©
¢ £��£« «�ª��±�� ���³�¢§�¦��£±�� ¦¡�§©�§�ª£³�£�� ��§��£±�£���� �

»̧¼�·�̧¹
��¼̧�·�̧¹

��¼�½̧��½́��̧¾���̧¿́�µ»
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Features & Benefits
�•	 �Strong injection molded 
polypropylene construction

��•	 �Lightweight plastic construction 
and inboard lifting lugs allow for 
easy delivery and handling

��•	 �Integral heavy-duty green lids that 
interconnect with TW™ risers and 
pipe riser solutions

��•	 �Structurally reinforced access 
ports eliminate distortion during 
installation and pump-outs

��•	 �Reinforced structural ribbing  
offers additional strength

��•	 �Can be installed with 6” to  
48” of cover

��•	 �Can be pumped dry during  
pump-outs

�•	 No special water filling  
   requirements are necessary

�•	 The tank may be backfilled with  
   suitable native soil. See installation  
   instructions for guidance.

IM-540
IN-SERIES Septic Tank Application

Protecting the Environment with Innovative Wastewater Treatment Solutions

IM-1060

IM-540

Applications
Retrofit: The IM-540 can increase 
the volume of an existing septic tank.
New: Use the IM-540 in new in-series 
installations with another tank.
Trash/Pump-Tank: Ideally-sized for 
use as a trash-tank or pump tank.

 � �Lightweight strong and durable septic/pump tank,  
making it optimal for use in-series with other tanks  

This watertight tank design is offered with Infiltrator’s line of custom-fit  
risers and heavy-duty lids. Infiltrator injection molded tanks provide  
a revolutionary improvement in plastic tank design,  
offering long-term exceptional strength  
and watertightness.

Reinforced 
watertight  
mid-seam  
gasketed  
connection



The IM-540 is an injection molded two piece mid-seam plastic tank. 
The injection molded plastic design allows for a mid-seam joint that 
has precise dimensions for accepting an engineered EPDM gasket. 
Infiltrator’s gasket design utilizes technology from the water industry to 
deliver proven means of maintaining a watertight seal.  
The two-piece design is permanently fastened using a series of 
non-corrosive plastic alignment dowels and locking seam clips. The 
IM-540 is assembled and sold through a network of certified Infiltrator 
distributors.

Contact Infiltrator Water Technologies’ Technical Services Department for assistance at 1-800-221-4436

4 Business Park Road 
P.O. Box 768 
Old Saybrook, CT 06475
860-577-7000 • Fax 860-577-7001
1-800-221-4436
www.infiltratorwater.com

U.S. Patents: 4,759,661; 5,017,041; 5,156,488; 5,336,017; 5,401,116; 5,401,459; 5,511,903; 5,716,163; 5,588,778; 5,839,844 Canadian Patents: 1,329,959; 2,004,564  Other patents pending. Infiltrator, 
Equalizer, Quick4, and SideWinder are registered trademarks of Infiltrator Water Technologies. Infiltrator is a registered trademark in France. Infiltrator Water Technologies is a registered trademark in Mexico.  
Contour, MicroLeaching, PolyTuff, ChamberSpacer, MultiPort, PosiLock, QuickCut, QuickPlay, SnapLock and StraightLock are trademarks of Infiltrator Water Technologies. 
PolyLok is a trademark of PolyLok, Inc. TUF-TITE is a registered trademark of TUF-TITE, INC. Ultra-Rib is a trademark of IPEX Inc. 
© 2016 Infiltrator Water Technologies, LLC. All rights reserved. Printed in U.S.A. IM19 1116

2' MINIMUM
RECOMMENDED

44"

TO DRAINFIELD

PIPE LEVEL
OR PER CODE

44"
47"

GRADE TO
DRAIN

44" INVERT

FIRST TANK CAPACITY
PER DESIGN

3" DROP
IN FIRST TANK

ESTABLISH
VEGETATIVE
COVER

EZ set RISERS OR
TW-RISER (TYP.)

ACCESS PORTS
AT GRADE (TYP.)

INLET CONNECTION
(TYP.)

54.6
[1,387]

EXTERIOR
HEIGHT

END VIEW

64.9 [1,648] EXTERIOR LENGTH

TOP VIEW

61.7 
[1,567]

EXTERIOR
WIDTH

A A'

LIFTING STRAP
(TYP.)INLET

CONNECTION
(TYP.)

SECTION A- A'

  MID-HEIGHT SEAM 
       SECTION DETAIL

CONTINUOUS
GASKET

SEAM CLIP
TANK TOP

HALF

TANK
INTERIOR

ALIGNMENT
DOWEL

TANK BOTTOM
HALF

24 [610] diam. ACCESS OPENING WITH LOCKING LID

INLET

IM-540
Working Capacity 475 gal (1799 L)

Total Capacity 552 gal (2089 L)

Airspace 16.2%

Length 64.9” (1648 mm)

Width 61.7” (1567 mm)

Height 54.6” (1387 mm)

Liquid Level 44” (1118 mm)

Compartments 1

Maximum Burial Depth 48” (1219 mm)

Minimum Burial Depth 6” (152 mm)

Maximum Pipe Diameter 4” (100 mm)

Weight 169 lbs (77 kg)

Must be backfilled and installed in accordance with Infiltrator Water 
Technologies, Infiltrator IM-Series Septic Tank General Installation 
Instructions and for shallow ground water conditions reference the 
Infiltrator IM-Series Tank Buoyancy Control Guidance. 
 

Please visit www.infiltratorwater.com/images/pdf/ManualsGuides/
TANK01.pdf for the latest information.
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JKLMN	QN[V °± ²³́µ	¶·̧¹º»	³¼º½³̧¾¿¶À̧Á	Â	ÃÄ	Åº	ÆÇ	ÈÉÊ	ËºÀ̧µÀ́µÌÄ	Â	ÌÄ	Åº	ÆÍ	ÈÉÇÄ	Â	ÇÄ	Åº	ÆÎ	ÈÉÏÄ	Â	ÏÄ	Åº	ÆÃÏ	ÈÉ
ÐÑÈÒ·́	³Å	Å¶³Àº	ËÓ½ºÔ»·Ë	ÆÓ»·̧	ÑË½̧¹	ÈÑ¶º½¼¶·Ë	³Å	º»·	ËÀÈ·	Å¶³Àº	ËÓ½ºÔ»	È³µ·¶É¾¿¶À̧Á	Â	̧³	ÈÑ¶º½¼¶·Ë	³Å	º»·	ËÀÈ·	Å¶³Àº	ËÓ½ºÔ»	È³µ·¶Õ¶³Àº	Ëº·È	¶·̧¹º»¾¿¶À̧Á	Â	̧³	Å¶³Àº	Ëº·È	ÆÅ¶³ÀºË	À̧µ	Ô³¶¶À́Ë	³̧¶ÖÉÃÎÊ	ÌÃÊ	Ì×Ê	ÇÇÊ	Ç×Ê	ÇÎÊ	ØÏÊ	ÏÃÊ	Ï×Ê	ÍÍ		Â		Ëº·È	¶·̧¹º»Ê	½̧ÙÏÊ	ÃÃ	Â	Ëº·È	¶·̧¹º»Ê	½̧Ù	ÆÅ³́	·¶Ò³ÓÚËºÖ¶·	Å¶³Àº	Ò́ÀÔÁ·ºËÉ

Û¼¼¶½ÔÀº½³̧¾ÕÜ	 Â	Å½·¶µ	Ë·ºÕÝÞ	 Â	·¶Ò³ÓÚËºÖ¶·	ÆÒÀË·Ú½̧¶·º	Å½¶º·́Ë	³̧¶ÖÉß¿	 Â	¼ÑÈ¼	ÒÀË½̧à	 Â	¼ÑÈ¼	áÀÑ¶º	ÆËºÀ̧µÀ́µ	Å¶³Àº	Ë·ºº½̧¹ËÉÜÝâß	 Â	ÜºÀ̧µÀ́µ	Å¶³Àº	Ë·ºº½̧¹Ë	Å³́	ÜÝâß	ÜÝâßãä	Â	ÜºÀ̧µÀ́µ	Å¶³Àº	Ë·ºº½̧¹Ë	Å³́	ÜÝâß	Ó½º»	́·µŅ̃µÀ̧º	³ÅÅ	Üà²äå	Â	ÜºÀ̧µÀ́µ	Å¶³Àº	Ë·ºº½̧¹Ë	Å³́	à²äå	Ë½È¼¶·æ
ç ç

Õ¶³Àº	ËÓ½ºÔ»	ÀËË·ÈÒ¶ÖÕ¶³Àº	ËÓ½ºÔ»	È³µ·¶Ë	Æ¶½Ëº·µ	½̧	³́µ·́	Ǻ³È	º»·	º³¼	³Å	º»·	Å¶³Àº	Ëº·È	µ³Ó̧É¾¿Ê	²Ê	èÊ	ÐÊ	ß
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FGHIJGKL	MNLOPI	QRSITU8V8WBXYZ[\]̂	_̀ab][	ĉd[_	]̂e[	_fg\hgZh	ibfj	̂\[	f̂	_bd	igf[Zfbkjf	]̂Zh	kZb̀_l	m\]anh[h	gZ[	igf[Z̀Ẑ̂o	ibZ[	\nf_p	g	_[gab\k	kg_q[fp	g\h	ônZ	_fgb\a[__	_f[[a	abh	_]Z[i_lr̀ab][	ĉd[_	ga_̂	]̂e[	_fg\hgZh	ibfj	stb\l	uvwteex	]̂Zh	kZb̀_	g\h	g	vyz{tb\l	u|vteex	â\k	]̂\hnbf	]̂ǹab\kl	}gZk[	~tb\l	uv�teex	]̂Zh	kZb̀_	g\h	w�tb\l	u{wteex	â\k	]̂\hnbf	]̂ǹab\k_	uôZ	_�ngZ[	̂Z	Ẑn\h	]̂\]Z[f[	Zb_[Z_x	gZ[	g�gbagca[l4�BV�BW�	�D�8X�r�vp	r��p	r�wp	r�|p	r�yp	r��l0D�8V�XB��W8
���X��B��DV�YZ[\]̂�	b\f[Z\ga	_̀ab][	ĉd[_�	gZ[	n_[h	b\	Zb_[Z_	f̂	ĵn_[	_̀ab][h	ibZ[	]̂\\[]fb̂\_	c[fi[[\	g\	[a[]fZb]ga	]̂\fẐa	̀g\[a	g\h	_n]j	[�nb̀e[\f	g_	[ooan[\f	̀nè_	g\h	oâgf	_ibf]j[_l	�j[�	]̂\ôZe	f̂	�}	yv|�p	�r�	���l�	�̂l	{y	v��{p	g\h	e[[f	�}	��̀[	|�	Zgfb\kl	�̂Zh	kZb̀_	]g\	ibfjt_fg\h	f[è[ZgfnZ[_	̂o	ǹ	f̂	�v��	�	uv���	�xl	rfg\hgZh	stb\l	uvwteex	]̂Zh	kZb̀_	]g\	g]]̂eêhgf[	Ẑn\h	]̂Zh	hbge[f[Z_	oẐe	�lv�	f̂	�l|�	b\l	u|lw	f̂	v�	eexl	}gZk[	~tb\l	uv�teex	]̂Zh	kZb̀_	]g\	g]]̂eêhgf[	Ẑn\h	]̂Zh	hbge[f[Z_	oẐe	�l|y	f̂	�l��	b\l	uvv	f̂	v{	eexl	�̂Zh	kZb̀_	gZ[	ga_̂	g�gbagca[	f̂	g]]̂eêhgf[	_b\ka[t	g\h	fjZ[[t̀jg_[	��tZgf[h	vly	�	w	oagf	]̂Zh_l	

4�8��E��B��DV�� ¡¢£	 ¤¥¦	 ¤¥§	 ¤¥̈	 ¤¥©	 ¤¥ª	 ¤¥«�p	b\	ueex	 ��	uvy�x	 ��	uvy�x	 ��	uvy�x	 ��	uvy�x	 ��	uvy�x	 ��	uvy�x�p	b\l	ueex	 |	uv��x	 |	uv��x	 |	uv��x	 |	uv��x	 |	uv��x	 |	uv��x�p	b\l	ueex	 |	uv��x	 |	uv��x	 |	uv��x	 |	uv��x	 |	uv��x	 |	uv��x¬p	_fg\hgZh	_b­[p	b\l	ueex	 vyz{	u|vx	 vyz{	u|vx	 vyz{	u|vx	 vyz{	u|vx	 vyz{	u|vx	 vyz{	u|vx�̂\hnbf	hbge[f[Zp	\̂eb\gap	b\l	u¬�x	 ~	u��x	 ~	u��x	 ~	u��x	 ~	u��x	 v	u�yx	 v	u�yx�nec[Z	̂o	]̂Zh	kZb̀_	 v	 �	 w	 |	 y	 �®̄°±	²³́°±µ¶·²°³	°³	̧±¹³º°»	¹¼·¹±³¶½	¾¿½²º¹	À°¼¹¾Á	¾¹¹	ÂÃÄÅÆÇÈÉÅÊÁ	È¼·¹±³¶½	Æ¿½²º¹	Ç°¼¹¾®®Ë°±Ì	Í±²¿¾	¶±¹	½²¾·¹Ì	Î³Ì¹±	ÏÐ	́²½¹	³ÎµÀ¹±	ÈÅÑÊÑÒÓ	¶³Ì	ËÆÔ	́²½¹	³ÎµÀ¹±	ÐÕÅÓÖ×ÒØ

ÙÚÛÜÝÞ	ßà	áßÞâ	ãÞäåæçèé	êé	ëé	ìé	íé	ßÞ	î
ïð
ñåòäáÝ	Üßó

ôåõäßöæç	÷		ø	ñåòäáÝ	Üßó	àùáõßÞ��äöæõùòòÝâ�Ù	ø	ë��äö�	��ë	ÛÛ�	áßöâÚäõ	áßÚåòäöãé	ÞßÚöâ	áßöáÞÝõÝ	ÞäæÝÞæ		ø	ë��äö�	��ë	ÛÛ�	áßöâÚäõ	áßÚåòäöãé	æ
ÚùÞÝ	áßöáÞÝõÝ	ÞäæÝÞæ�	ø	áßÞâ	ãÞäåé	��äö�	�è
	ÛÛ�		�	ø	áßÞâ	ãÞäå	àßÞ		��ÞùõÝâ	è�í	�	ë	àòùõ	áùÜòÝé	í�	��
�¹�º°	º°±Ì	Í±²¿®®Á	¹¼¿½°Ì¹Ì	�²¹�}̂]q	\nf �̂èZ[__b̂\	\nf�̂Zh	kZb̀

� �¥ �̂Zh	kZb̀_�̂\hnbf	]̂ǹab\kr̀ab][	ĉd}bh		ub\]anh[_	kg_q[fx
Æ¿½²º¹	À°¼Á	µ°Ì¹½	ÆÇ�

� �B�8W�BX�	DE	�DV��W����DV}bh	 ���	̀[Z	�r��	¬tv�{|r̀ab][	ĉd	 ���	̀[Z	�r��	¬tv�{|�̂\hnbf	]̂ǹab\k	 ���	̀[Z	�r��	¬tv�{|�̂Zh	kZb̀	 ��â\}̂]q	\nf	 rfgb\a[__	_f[[ar[gab\k	kg_q[f	u\̂f	_ĵi\x	 �Ẑ̀Zb[fgZ�	[ag_f̂e[Z}bh	_]Z[i_	u\̂f	_ĵi\x	 rfgb\a[__	_f[[a
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G8H-IJ8KL�:;�M:NLHIOPHJ:NQRSTRUVUW� XYWVZ[Y\]̂_̀ab̀cdê�fghfi�� jkdilmhi�no�pqrsghh�fghfi� jkdilmhi�no�pqrrdikt�fghfi� jkdilmhi�no�pqrp̀ci�ĝl�ù__̀̂vb� jkdilmhi�no�pqrwhix̀yhi�debi� pqrzx_i{̂gh�uhix�debi� pqrwhe|�kê_{eh�l̀bk� jkdilmhi�}o�pqr~g_i�fghfi� jkdilmhi�}o�pqr�̂è̂b�� jkdilmhi�}o�pqr�̀vdac{ibbm{i�uhix�debi� jcik̀gh�ihgb_e�i{�ke�cem̂l):L-���-PJ;JP8HJ:NL�d̀kt̂ibb�ĝl�|e{t̀̂v�c{ibbm{ib�g_�����w�����r��\V�[�\V��R�V��� �[�V��������RS[UY\�� �Y\\�W�[��UV��� �RZ�[U��TZV���ZV� ��Z�W[U��TZV���ZV�b_ĝlg{l�ĝl�ix_i{̂gh�� ��̀̂�� o����̀̂�����}����� �oo�cb̀����yg{�� ����cb̀����n�yg{�� �����̀̂�� o����̀̂����������� }o�cb̀�� �yg{�� ��o�cb̀�����yg{�� ����̀̂�� o����̀̂�����������  ��cb̀��n�yg{�� �oo�cb̀���n�yg{�� ��̀̂�� o�� �̀̂���n�������  o�cb̀��n�yg{�� ����cb̀�����yg{��\V�[�\V��R�V�� �[�V��������RS[UY\�� �Y\\�W�[��UV��� �RZ�[U��TZV���ZV� ��Z�W[U��TZV���ZV�d̀vdac{ibbm{i�� ��̀̂�� o�����̀̂��� �o����� ��o�cb̀�����yg{�� ¡¢]� �����̀̂�� o��n�̀̂��� ������� ��o�cb̀�����yg{�� ¡¢]� ����̀̂�� o��n�̀̂��� ������� ��o�cb̀�����yg{�� ¡¢]� ��̀̂�� o����̀̂����� ����� �oo�cb̀���n�yg{�� ¡¢]

M:£�:N-NH�¤:I¥JN9�7I-LLOI-�,8HJN9L�{mi�m̂è̂�yghh�kdikt�fghfi� �oo�cb̀���n�yg{��g_�����w������r�]hh�e_di{�fghfib� ��o�cb̀���o�yg{��g_�����w������r��̂è̂b�� ��o�cb̀���o�yg{��g_�����w������r�
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CDEF�GHIHJKLM�NOP�QRSTUVW�DXYXR�NUZX�[�\]̂_̀àb�cdàef]g�h̀gg

icjklm�ndopqfr�kgsrtode�uqb̀�gôàb�vfqbswâ�rŝa�t̀�f̀xs̀ ầb�]a�aor̀�qp�qfb̀fyz{̀ �̀cd̂a]gg]aoqd�\sob̀�pqf�rqf̀�odpqfr]aoqdy

|jkum}̂�j{~l�������\]̂_̀àb�cdàef]g�h̀gg�k�u�kov̀�vfqbswa�god̀�ô�r]dsp]wasf̀b�aq�r̀ à�a�̀�d̀ b̀̂�qp�rqb̀fd�rsdowov]g��]̂à��]àf�̂�̂àr̂��̂aqfr��]àf�bf]od]è�̂�̂àr̂��]db�qa�̀f�dqd�vf̀̂ ŝf̀�]vvgow]aoqd̂y��oa��aqv�xs]goa��f]��r]àfo]ĝ�]db�rqb̀fd�vfqẁ^̂ode�àw�dqgqe���qsf�j{~l�������vov̀�r̀ à̂�]gg�odbŝaf��̂a]db]fb̂�od�]bboaoqd�aq�qsf�q�d�foeqfqŝ�xs]goa��wqdafqg�f̀xsof̀r̀dâymsf�������vov̀�saogo�̀̂��òt̀f�̂a�g̀�e]̂_̀â�a�fqse�qsa�a�̀�̀daof̀�vfqbswa�qpp̀fode�aq�wf̀]à�]�g̀]_�pf̀̀��qodayD��RV���R��DZX�U��SVU��NUZX�DVS��SR�� j{~l������GUS�XVXR�DV��� k{l���U�S��DU�X�� ����������������������� �GU�X��U���¡SVU����¢�NUZX�DVU££�X��� {���� �¤����v̂o{������¤��� �v̂o{�����y �¤�� ��v̂oNRX��¥RX�¡SVU�¦�� |qa�f]àb�pqf�vf̀̂ ŝf̀�]vvgow]aoqd̂§SW�§X�¦V�� ��̈�qf���̈P���R� \f̀̀dNUZX�P��Z�¥��� j{~l���©��ùgg�ug]̂ �̂��� ��qf������NUZX�ªZVU���� {qgob��]gg��«qg̀�k̀fpqf]àb��«qg̀�k̀fpqf]àbNUZX�¬�U�V�DV��� j{~l������FS­��C�¦¥�SR�¬�U�V�GX®X�VU���̄� �°QS�±XV�DVS��SR��� j{~l�²�©©QS�±XV�FSVXRUS�ª££XRU�¦��� {a]db]fb�¤�{h�mvaoqd]g�¤�|h��qf�³k�lPXRVU��SVU���� cjklm�ndopqfr�kgsrtode�uqb̀iL��VS��SVU���DV��� j{~l������
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CDEDFGHI�JHJK�CHLKMNHOMN�P�JKQROQLSMTKMUVWNXYZ O[\]X̂ZCX_VZ\Z̀aOCb NCQ JXcZ�N\XddeZ]]�ac]Xb LXeW�f_gg�hiXjkeZ]]�ahb He\Z̀e_g�CX_VZ\Z̀�aHCb Scc̀UlW�IZgg�CX_VZ\Z̀�aICb IZgg�CZc\i�aTb mnopqrstn�uvqw�xyz{|�� }~��� �� }� �~��� �~��� �~��� �~��� �~����� ��� �~��� �~�����~� ��� �~��� �~����|� �~��� �� }� �~��� �~��� �~��� }~��� }~����� ��� �~�}� �~�����~� ��� �~��� �~�}��|� �~}�� �� }� �~�}� �~��� �~��� �~��� }~����� ��� �~��� �~��}��|�� ��~��� �� }� �~��� �~��� ��~��� �~��� �~����� ��� �~}�} �~�����|�� ��~��� �� }� �~��� ��~��� �}~��� �~��� �~����� ��� �~}�� ��~�����| ��~��� �� }� �~}�� �}~}�� ��~��� �~��� �~����� ��� �~��� �}~���

SNhL�CDEDFGHI�J�T��̀_�X\��NZ�Z̀�JXcZ��������������������� ���
¡¢���£�~��¤¥�����¦§���¦¢�������̈¢�����¦§��¦���©ª�©¢����¢��«~�¬����¦§���¦¢�������¦��¦�­¥���ª������¢�¥��®¦����©�­¦̄��~�~�°±²�³�°��������±¦§���¦¢��²��¦¢�~��¬°¤́�µ����ª���²��¦���¶���·̧�����¦�­�ª�����£����̈��«�̈�­�¢�~}~�����������¦�§�����­��­ª������ª�¦����¢§¦����¢ª��¦����¦�§���������§¦�¦§ª§�®�����¥¦­�����~�~�±¦§���¦¢���¦¹���̈¢��¬©©�¢º~� ����±¦�§�����» ±¼�¦��̈¢��¥¦�¥����©����ª������¦��~



��������	�
�����
������������

�������������� �!"#$$"%&'"('()�*&+&!���
���,�-�./012-3/�4567-89����
22�:;<=10�:/0/:>/?�����@A�	A++!A�	A
�A+$&!"!

BCDE�FGHIJKFLMMJ�CNOP�QR�STU�SVWXXYVWKFZT�S[\WBCDE�FGHIJ�CNOP�IR�STU�SVWXXYVW�S[\W�]�̂_̀abcd�eb̀fghijklm�ĥno�pqrst�̂_̀abcd�eb̀f�iuj�ivwb�wx_fyzd�̀vcb�vm�{|cy}|zdyxbf�d_�{bbd�d~b�cbbfm�_}�xbmvfbcdv|̀��z_{{bxzv|̀����vcfymdxv|̀�ẁy{�vc��m�mdb{m��|cf�_d~bx�wxbmmyxb�|wẁvz|dv_cm��evd~�d_w��y|̀vd��x|��{|dbxv|̀m�|cf�{_fbxc�wx_zbmmvc��dbz~c_̀_����_yx�ĥno�pqrst�wvwb�{bbdm�|̀̀�vcfymdx��md|cf|xfm�vc�|ffvdv_c�d_�_yx�_�c�xv�_x_ym��y|̀vd��z_cdx_̀�md|cf|xfm��_x�mv�bm�q���|cf�̀|x�bx��_yx�ĥno�pqrst�̂z~bfỳb����wvwb�vm�|̀m_�fy|̀�x|dbf�d_�ĥno�p���t�}_x�peu�|wẁvz|dv_cm��n~vm��vabm�d~b�fbmv�cbx��vcmd|̀̀bx��|cf�bcf�ymbx�d~b��b�v�v̀vd��_}�_cb�wx_fyzd�}_x�d�_�fvmdvczd�|wẁvz|dv_cm��ghijk�wx_fyzbm�ĥno�pqrst�̂_̀abcd�eb̀f�wvwb�vc��_d~�m_̀vf��|̀̀�|cf�a|xv_ym�wbx}_x|dbf�md�̀bm�

kc̀��wx_fyzdm���b|xvc��d~b�ĝ���o|x��|xb�jbxdv�bf

CO�V����V��C\WN[�N��[��S[\W�C�����V�� ĥno�pqrst���ĥno�p���t����ẑ~���� ĥno�pqrst��ẑ~��s�B\\�[N��[��X� e|dbx���peu�� e|dbxF[��W�WV�C��P� �x_c�ivwb�̂v�b���î ¡��[����C[¢WX� £���¤���q���q����q£��������£���¥������t�������s���q����q����q����q���qs�����������SVWXXYVW�¦��[�§X� b̂b�gb�d�i|�bẄ�§�O� q�©�_x���©U���V� e~vdb ªx|�S[\W�U��\�Y��� ĥno�pqrs��jb̀̀�j̀|mm�q��t�S[\W�«�[���C��P� ĥno�p��r�S[\W�¬\�[��X� _̂̀vf�e|̀̀�ì|vc�­cf��o���o _̂̀vf�e|̀̀�®b̀̀�­cf��o���� ��̄_̀b�ibx}_x|dbf�®b̀̀�­cf��o���� ¥�̄_̀b�ibx}_x|dbf�®b̀̀�­cf��o���� °�X±W��C�����V�� ĥno���rrUWV�[�N��[��X� ĝ��q����ĝ���q�hiok�²cv}_x{�ìy{�vc��j_fb�³�X������[���C��P� ĥno�p�rr����ĥno�p�stt��hiok�²cv}_x{�ìy{�vc��j_fb�̀vmdbf�wx_fyzdm�{ymd��b�xb�ybmdbf�|d�dv{b�_}�_xfbx���̂v�bm�£���¤���q����t��|xb�c_d�vcz̀yfbf�vc�d~b�ĥno�p���t�peu�wvwb�md|cf|xf�
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OPERATIONS AND MAINTENANCE MANUAL 
 
TABLE OF CONTENTS 
 
A. The ten essentials for all on-site sewage treatment systems 
B. Pressure distribution systems 
C. Bottomless Sand Filter 
D.  Specific to this system 
  
 
 
A. The Ten Essentials For All Septic Systems: 
 

1. Practice water conservation.  The more wastewater you produce, the more the soil 
must treat and dispose of.  By reducing and balancing your use, you can extend the life 
of the drainfield, decrease the possibility of system failure, and avoid costly repairs. 

 
 

a. To reduce your water use: 
1. Use water-saving devices. 
2. Repair leaky faucets and plumbing fixtures. 
3. Reduce toilet reservoir volume or flow. 
4. Take shorter showers. 
5. Take baths with a partially-filled tub. 
6. Wash only full loads of dishes and laundry. 

 
 

2. Keep accurate records.   Know where your septic tank system is and keep a diagram of 
its location.  Records of its size and location may be available at your local health district 
agency.  It is also wise to keep a record of maintenance on the system. These records 
will be helpful if problems occur, and will be valuable to the next owner of your home. 

 
3. Inspect your system once each year.  Check the sludge and scum levels inside your 

septic tank to assure that the layers of solids are not within the “early warning” levels. 
Also check the tank to see if the baffles or tees are in good condition.  Periodically 
inspect the drainfield and downslope areas for odors, wet spots, or surfacing sewage.  If 
your drainfield has inspection pipes or monitoring ports, check them to see if there is a 
liquid level continually over 6 inches.  This may be an early indication of a problem. 

 
4. Pump out your tank when needed.  Don’t wait until you have a problem.  Routine 

pumping can prevent failures, such as clogging of the drainfield and sewage backup into 
the home.  Using a garbage disposal will increase the amount of solids entering the 
septic tank, requiring more frequent pumping. 

 
5. Never flush harmful materials into the septic tank.  Grease, cooking oils, newspaper, 

paper towels, rags, coffee grounds, sanitary napkins, and cigarettes cannot easily 
decompose in the tank.  Chemicals such as solvents, oils, paint and pesticides are 
harmful to the system’s proper operation and may pollute the groundwater.  Septic tank 
additives are not necessary for the proper functioning of a septic tank, nor do they reduce 
the need for routine pumping.  For information on the proper disposal of household 
hazardous waste, call the Recycle Hotline, 1-800-RECYCLE. 

 
6. Keep all runoff away from your system.  Water from surfaces such as roofs, 

driveways, or patios should be diverted away from the septic tank and drainfield area.  
Soil over your system should be slightly mounded to help surface water runoff. 

 



7. Protect your system from damage.  Keep traffic, such as vehicles, heavy equipment, or 
livestock off your drainfield or replacement area.  The pressure can compact the soil or 
damage pipes.  Before you plant a garden, construct a building, or install a pool, check 
on the location of your system and replacement area. 

 
8. Landscape your system properly.  Don’t place impermeable materials over your 

drainfield or replacement area.  Materials such as concrete or plastic reduce evaporation 
and the supply of air to the soil for proper effluent treatment.  They can also hinder 
getting to the system for pumping, inspection, or repair.  Grass is the best cover for your 
system. 

 
9. Never enter any septic tank.  Poisonous gases or the lack of air can be fatal.  Any work 

to the tank should be done from the outside. 
 

10. Check with the Health District for help with system problems.  Although some 
malfunctions may require complete drainfield replacement, many problems can be 
corrected with a minimum amount of cost and effort. 

 
 
B. Pressure distribution systems: 
 

1. General system function, operational expectations, owner responsibility:  In addition to 
the 10 essentials for all septic systems mentioned above, pressure distribution systems 
must be monitored and maintained at a frequency commensurate with the site, soil, 
system complexity, and use patterns. At a minimum, it is strongly recommended that the 
items listed below be inspected and/or serviced at six months and then yearly, after the 
system is put into use.  Refer to the system “as-built” drawing for initial readings and 
settings. 

 
2. Evaluate drainfield area for: 
 

a. Indications of surfacing effluent. 
b. Appropriate vegetation, landscaping impacts, ponds, etc. 
c. Absence of heavy traffic. 
d. Inappropriate building. 
e. Impervious materials or surfaces. 
f. Abnormal settling or erosion. 

 
3. Evaluate laterals for: 

 

a. Residual pressure at the distal ends. Confirm that it is the same as those 
recorded on as-built.  If not the same, laterals and orifices need to be cleaned. 
(The final inspection by the Health District typically involves a measurement of 
orifice squirt heights all along the laterals before the system is buried. After the 
system is buried and put into use, an alternate method of checking residual 
pressure while the pump is running is to attach a clear plastic pipe or hose to the 
end of the lateral. The true residual pressure head is measured from the top of 
the lateral pipe to the top of the water column in the clear pipe.) 

b. Equal flows in each lateral. 
c. Need for cleaning.  Clean laterals and orifices as necessary. 
d. Measure pump run time and inches of drawdown per dose in the pump chamber. 

Compare with time recorded on as-built. If not the same, evaluate the system for 
improperly set timer control, float switches, clogged laterals, plugged orifices. 

e. Test alarms for proper functioning (high and low liquid level). 
 
 
 



4. Evaluate septic tank and pump chamber for: 
 

a. Sludge and scum accumulations; have all chambers pumped by a certified 
pumper when sludge and scum thickness total 1/3 of the depth of tank. Typical 
criteria are 12 inches or less from the top of the sludge to the bottom of the outlet 
tee or baffle, and 3 inches or less from the bottom of the scum mat to the bottom 
of the outlet tee or baffle. 

b. Clogging, damage, and proper placement of outlet effluent screen or basket 
screen containing the pump and float switches. Clean each time it is inspected or 
as needed to avoid clogging. 

c. Signs of leaking in tanks and risers. Repair or replace if necessary. 
d. Risers and lids being above grade and having lids that are secure. 
e. Proper functioning of floats. Movement should not be restricted. Floats should be 

positioned correctly and provide positive instrumentation signals. Adjust and 
repair as necessary. 

 
5.  Repair and maintenance records:  
 

a. For repairs to the system, contact the Health District for permit requirements.   
b. For routine maintenance, the homeowner is responsible for keeping records of all 

inspections and maintenance. 
           
 

 6. Specifications of all electrical and mechanical components:    
 

a. Included in this design report and users manual are the specifications for the 
electrical and mechanical equipment specified for your project.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



7.  Important Names and Phone Numbers: 
 
 

Project Designer: Andrew Davis, L.S.I.T 
     Horrocks Engineers 
     714 N. Iron Bridge Way, Ste. #201 
     Spokane, WA 99202 
     (509) 747-6790 
 

Health District:  Spokane Regional Health District 
     1101 W. College Ave, #402 
     Spokane, WA 99201 
     (509) 324-4560 
 

Installer:  Herb Dollar 
   H & R Complete Inc 
   6411 N. Lynden Rd 
   Otis Orchards, WA 99027 
   (509) 228-9955 

 
Supplier:  Wilbert Precast 

2215 E Brooklyn Ave 
Spokane, WA 99217 
(800) 888-4573 

 
Applicant:  Wade Pannell  

4204 S Hogan St 
Spokane, WA 99203 
(509) 995-4292 

 
 
 
 
 
 
 
 



 
C. Bottomless Sand Filter:   
 

1. General system function, operational expectations, owner responsibility: 
 

a. In addition to the 10 essentials for all septic systems mentioned above, as 
well as the pressure distribution system O & M requirements, sand-lined 
trench or bed systems (anything over three feet wide is typically considered a 
bed) have certain additional requirements.  

 
b. There are three main differences between a conventional pressure 

distribution system and a sand-lined trench system: a) the presence of a two-
foot thick layer of, typically, a certified ASTM C-33 sand beneath, and 
sometimes around the sides of, the gravel-filled or gravelless absorption bed, 
b) timed dosing, and c) additional monitoring ports. These are further 
described below:   

 
1. C-33 sand is a medium-coarse sand mixture used to replace excessively 

permeable soils and provide a finer-textured filter media, or to “reach” 
through restrictive soils such as clay to more acceptable soils below the 
restrictive layer. There are no particular maintenance requirements for 
the sand filter, unless you observe ponding of effluent through a 
monitoring port (see the discussion below). However, many years down 
the road, the sand’s capacity to maintain a “steady state” may be 
exceeded due a number of factors, such as the type of use, chemicals or 
other materials flushed into the system, and the volume of wastewater 
being generated by the users.  Thus, if the sand becomes oversaturated 
or overloaded with too much biochemical demand, it may need to be 
replaced. There are certain requirements about how and where to 
dispose or utilize the discarded sand media, so contact the Health 
District before proceeding with this. 

 
2. Timed dosing is required for all sand-lined trench systems, while demand 

dosing is allowed for conventional pressure distribution. However, timed 
dosing is a good idea for all pressure distribution systems for the 
following reason: it evenly spaces the doses throughout a 24-hour 
period, thus allowing the absorption field to rest and recover between 
each dose cycle. When the system is first put into use, the installer sets 
the timer in the control panel for particular “on” and “off” times. When 
flow into the pump chamber from the septic tank is sufficient to raise and 
actuate the timer on-off float switch, the timing cycle kicks in and tells the 
pump when to turn on and off. If wastewater generation drops because 
of vacations or long periods of absence, the timer on-off float eventually 
drops, turns the timer off, and no more pumping occurs until wastewater 
is again generated in sufficient quantities. 

 
3. Monitoring ports allow the user or service provider to visually inspect 

conditions at the bottom of the drainfield, get a “heads up” on imminent 
problems, and thereby take corrective action to extend drainfield life. 
Check these ports at least once a year to see if there is a liquid level 
continually over 6 inches.  If you do see such ponding, you should 
probably reduce water use in the house, fix leaky plumbing, use more 
environmentally friendly laundry, dishwashing, and other cleaning 
products, or take other corrective measures. 

 
 



 
D. Specific to this system:   

 
1. This system has a HydroTek Automatic Distributing Valve Assembly.  These 

valves are mechanically operated and sequentially redirect the pump’s flow to 
multiple zones.  Valve actuation is accomplished by a combination of pressure 
and flow.  Effluent must be of good quality to prevent fouling of valve operation.  
The ideal location for the valve is at the high point in the system.  An inlet ball 
valve and a section of clear pipe and union for each outlet are provided for a 
complete assembly.  If the assembly is not working properly, the clear sections 
can be observed.  The valve should rotate through each zone sequentially with 
each dose of the system.  



 
 
 

Annual 
Maintenance Log / Reporting Form 

 
Date:         
Inspectors Name:       
Owner’s Name:       
Address of System:       
         
 
 
Circle the appropriate answer, or fill in blank. 
 
1. Clean Septic Tank Effluent Filter.  Condition:  Functioning   Plugged 

2. Check Primary Compartment of Septic Tank for sludge accumulation.  Time for 
periodic pumping of septic tank?  Y or N 

3. Inspect drainfield for surfacing, green spots or irregularities.  Adequate:  Y or N 

4. View lateral trench floor through inspection ports.  Ponding:  Y or N 

5. Inspection Notes:           
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PANNELL DRAINAGE DESIGN
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SPOKANE COUNTY, WASHINGTON

714 North Iron Bridge Way
Suite 201

Spokane, Washington 99202
  (509) 747-6790

www.horrocks.com

DRAWING NO.

5628103/13
/2024

1. ALL METHODS AND MATERIALS SHALL COMPLY WITH THE LATEST EDITIONS OF THE INTERNATIONAL BUILDING CODE, THE WASHINGTON STATE DOT STANDARD
SPECIFICATIONS FOR ROAD, BRIDGE AND MUNICIPAL CONSTRICTION, THE SPOKANE COUNTY STANDARDS FOR ROAD & SEWER CONSTRUCTION, APWA, AWWA, AND ALL
OTHER APPLICABLE LOCAL, STATE AND FEDERAL CODES, RULES AND REGULATIONS.

2. THE CONTRACTOR SHALL HAVE A RESPONSIBLE PARTY WHO SHALL HAVE THE AUTHORITY TO REPRESENT AND ACT FOR THE CONTRACTOR AT THE JOB SITE DURING ALL
WORKING HOURS.  A COMPLETE SET OF APPROVED PLANS IS REQUIRED ON THE JOB SITE WHENEVER CONSTRUCTION IS IN PROGRESS.

3. CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE ALL MATERIALS REQUIRED FOR CONSTRUCTION OF THE IMPROVEMENTS SHOWN IN THIS PLAN SET.

4. CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING TWO DAYS NOTICE TO THE ENGINEER PRIOR TO BEGINNING ANY CONSTRUCTION ACTIVITIES.

5. CONTRACTOR SHALL VERIFY ALL CONDITIONS AND DIMENSIONS AT THE PROJECT SITE BEFORE BEGINNING WORK AND SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES.

6. IF THE CONTRACTOR DISCOVERS ANY DISCREPANCIES BETWEEN THE PLANS AND EXISTING CONDITIONS ENCOUNTERED, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY
THE DESIGN ENGINEER, AT HORROCKS ENGINEERS, (509) 747-6790, AND THE SITE/PROJECT INSPECTING ENGINEER OR HIS REPRESENTATIVE.

7. ALL SURVEY MONUMENTS AND PROPERTY CORNERS SHALL BE PROTECTED DURING CONSTRUCTION. THE CONTRACTOR SHALL RETAIN THE SERVICES OF A LAND
SURVEYOR LICENSED IN THE STATE OF WASHINGTON, AT THE CONTRACTOR'S EXPENSE, TO REPLACE ALL DISTURBED OR DAMAGED MONUMENTS AND PROPERTY CORNERS.
THE CONTRACTOR IS RESPONSIBLE FOR THE FILING OF PERMITS FOR MONUMENT REMOVAL AND REPLACEMENT WITH THE WASHINGTON STATE DEPARTMENT OF NATURAL
RESOURCES, AS REQUIRED BY WAC-120-070.

8. UNLESS OTHERWISE INDICATED, ALL DISTURBED AREAS SHALL BE RETURNED TO THE EQUIVALENT OF THEIR PRE-CONSTRUCTION CONDITION.

9. THE CONTRACTOR SHALL PROVIDE AND MAINTAIN TEMPORARY EROSION AND SEDIMENTATION CONTROL FACILITIES AS REQUIRED TO PREVENT EROSION AND TO ENSURE
THAT SEDIMENT LADEN WATER DOES NOT LEAVE THE CONSTRUCTION SITE.

10. ALL DISTURBED SOIL AREAS SHALL BE SEEDED OR STABILIZED BY APPROVED METHODS FOR PREVENTION OF ON-SITE EROSION AFTER THE COMPLETION OF EACH
CONSTRUCTION ACTIVITY.

11. CONTRACTOR SHALL BE RESPONSIBLE FOR INSTALLATION, MAINTENANCE, AND REMOVAL OF ALL TRAFFIC CONTROL.  TRAFFIC CONTROL FOR IN-STREET WORK SHALL BE
IN ACCORDANCE WITH LOCAL AND STATE REGULATIONS AND THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD).

12. CONTRACTOR SHALL BE RESPONSIBLE FOR INSTALLATION, MAINTENANCE, AND REMOVAL OF SHORING AND BRACING NECESSARY TO PROTECT WORKERS, EXISTING
BUILDINGS, STREETS, WALKWAYS, UTILITIES AND OTHER IMPROVEMENTS AND EXCAVATIONS AGAINST LOSS OF GROUND OF CAVING EMBANKMENTS.

13. SLOPE OF FINISHED GRADE SHALL BE CONSTANT BETWEEN CONTOURS OR SPOT ELEVATIONS SHOWN.

14. UNDERGROUND UTILITY LOCATIONS USED IN THE PREPARATION OF THESE DRAWINGS WERE FURNISHED BY OTHERS.  HORROCKS ENGINEERS ASSUMES NO RESPONSIBILITY
FOR THEIR COMPLETENESS AND ACCURACY.

15. ALL LOCATIONS OF EXISTING UTILITIES SHOWN HEREON HAVE BEEN ESTABLISHED BY FIELD SURVEY OR OBTAINED FROM AVAILABLE RECORDS AND SHOULD THEREFORE BE
CONSIDERED APPROXIMATE ONLY AND NOT NECESSARILY COMPLETE.  IT IS THE CONTRACTORS RESPONSIBILITY TO VERIFY THE LOCATION, DEPTH, SIZE, TYPE AND
CONDITION OF UTILITIES SHOWN ON THESE DRAWINGS AND TO HAVE AN APPROVED LOCATING SERVICE LOCATE AND IDENTIFY THE UTILITIES WITHIN THE CONSTRUCTION
AREA.

16. PRIOR TO SITE CONSTRUCTION, THE CONTRACTOR IS RESPONSIBLE FOR LOCATING UNDERGROUND UTILITIES.  CALL THE UNDERGROUND UTILITY LOCATION SERVICE AT
811 BEFORE YOU DIG.

17. ALL APPROVED DEVIATIONS FROM THESE PLANS SHALL BE RECORDED ON A SET OF AS-BUILT DRAWINGS WHICH SHALL BE SUBMITTED TO THE ENGINEER OF RECORD
PRIOR TO PROJECT COMPLETION AND ACCEPTANCE.

18. EXISTING UTILITIES DAMAGED DURING CONSTRUCTION SHALL BE REPAIRED AT THE CONTRACTOR'S EXPENSE AND SHALL BE INSPECTED BY THE ENGINEER OF RECORD.

19. CONTRACTOR SHALL RETAIN THE SERVICES OF A PROFESSIONAL LAND SURVEYOR FOR CONSTRUCTION STAKING AND AS-BUILT DATA COLLECTION.

20. PIPE LENGTHS SHOWN ON PLANS ARE APPROXIMATE AND MAY CHANGE DUE TO FIELD CONDITIONS.  LENGTHS INDICATE NEAT LINE HORIZONTAL DISTANCES.

21. CONTRACTOR SHALL OBTAIN AND PAY FOR ALL PERMITS REQUIRED FOR CONSTRUCTION IDENTIFIED ON THESE PLANS PRIOR TO CONSTRUCTION.

22. THE CONTRACTOR IS REQUIRED TO PROVIDE ALL NECESSARY COMPACTION AND MATERIALS TESTING.

23. THE CONTRACTOR IS REQUIRED TO MAINTAIN VEHICULAR AND PEDESTRIAN ACCESS TO ALL BUSINESSES AND RESIDENCES DURING CONSTRUCTION THAT ARE AFFECTED
BY THE PROJECT.
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TESC PLAN

C2.0

TESC AND DEMO KEY NOTES

ITEM No. DESCRIPTION

BMP C101E: PRESERVING NATURAL VEGETATION

BMP C105E: STABILIZED CONSTRUCTION ACCESS

CLEARING AND GRUBING

REMOVAL OF EXISTING CONCRETE.

REMOVAL OF EXISTING BUILDING.

BMP C233E: SILT FENCE

BMP120E: TEMPORARY OR PERMENT SEEDING

BMP T5.30: BIOINFILTRATION SWALE. SEE SHEET C3.0 FOR DIMENSIONS

BMP C220E: INLET PROTECTION

1. THE FOLLOWING CONSTRUCTION SEQUENCE SHALL BE FOLLOWED IN ORDER TO BEST MINIMIZE THE POTENTIAL FOR EROSION AND
SEDIMENTATION CONTROL PROBLEMS:

a. CLEAR AND GRUB SUFFICIENTLY FOR INSTALLATION OF TEMPORARY ESC BMP'S;

b. INSTALL TEMPORARY ESC BMPS, CONSTRUCTING SEDIMENT TRAPPING BMPS AS ONE OF THE FIRST STEPS PRIOR TO GRADING;

c. CLEAR, GRUB AND ROUGH GRADE FOR ROADS, TEMPORARY ACCESS POINTS AND UTILITY LOCATIONS;

d. STABILIZE ROADWAY APPROACHES AND TEMPORARY ACCESS POINTS WITH THE APPROPRIATE CONSTRUCTION ENTRY BMP;

e. CLEAR, GRUB AND GRADE INDIVIDUAL LOTS OR GROUPS OF LOTS;

f. TEMPORARILY STABILIZE, THROUGH RE-VEGETATION OR OTHER APPROPRIATE BMPS, LOTS OR GROUPS OF LOTS IN SITUATIONS WHERE
SUBSTANTIAL CUT OR FILL SLOPES ARE A RESULT OF THE SITE GRADING;

g. CONSTRUCT ROADS, BUILDINGS, PERMANENT STORMWATER FACILITIES (I.E. INLETS, PONDS, UIC FACILITIES, ETC.);

h. PROTECT ALL PERMANENT STORMWATER FACILITIES UTILIZING THE APPROPRIATE BMPS;

i. INSTALL PERMANENT ESC CONTROLS, WHEN APPLICABLE; AND

j. REMOVE TEMPORARY ESC CONTROLS WHEN:

j.a. PERMANENT ESC CONTROLS, WHEN APPLICABLE, HAVE BEEN COMPLETELY INSTALLED;

j.b. ALL LAND-DISTURBING ACTIVITIES THAT HAVE THE POTENTIAL TO CAUSE EROSION OR SEDIMENTATION PROBLEMS HAVE CEASED; AND,

j.c. VEGETATION HAS BEEN ESTABLISHED IN THE AREAS NOTED AS REQUIRING VEGETATION ON THE ACCEPTED ESC PLAN ON FILE WITH THE
LOCAL JURISDICTION.

2. INSPECT ALL ROADWAYS, AT THE END OF EACH DAY, ADJACENT TO THE CONSTRUCTION ACCESS ROUTE. IF IT IS EVIDENT THAT SEDIMENT HAS
BEEN TRACKED OFF SITE AND/OR BEYOND THE ROADWAY APPROACH, CLEANING IS REQUIRED.

3. IF SEDIMENT REMOVAL IS NECESSARY PRIOR TO STREET WASHING, IT SHALL BE REMOVED BY SHOVELING OR PICKUP SWEEPING AND
TRANSPORTED TO A CONTROLLED SEDIMENT DISPOSAL AREA.

4. IF STREET WASHING IS REQUIRED TO CLEAN SEDIMENT TRACKED OFF SITE, ONCE SEDIMENT HAS BEEN REMOVED, STREET WASH WASTEWATER
SHALL BE CONTROLLED BY PUMPING BACK ON-SITE OR OTHERWISE PREVENTED FROM DISCHARGING INTO SYSTEMS TRIBUTARY TO WATERS OF
THE STATE.

5. RESTORE CONSTRUCTION ACCESS ROUTE EQUAL TO OR BETTER THAN THE PRE-CONSTRUCTION CONDITION.

6. RETAIN THE DUFF LAYER, NATIVE TOPSOIL, AND NATURAL VEGETATION IN AN UNDISTURBED STATE TO THE MAXIMUM EXTENT PRACTICAL.

7. INSPECT SEDIMENT CONTROL BMPS WEEKLY AT A MINIMUM, DAILY DURING A STORM EVENT, AND AFTER ANY DISCHARGE FROM THE SITE
(STORMWATER OR NON-STORMWATER). THE INSPECTION FREQUENCY MAY BE REDUCED TO ONCE A MONTH IF THE SITE IS STABILIZED AND
INACTIVE.

8. CONTROL FUGITIVE DUST FROM CONSTRUCTION ACTIVITY IN ACCORDANCE WITH THE STATE AND/OR LOCAL AIR QUALITY CONTROL
AUTHORITIES WITH JURISDICTION OVER THE PROJECT AREA.

9. STABILIZE EXPOSED UNWORKED SOILS (INCLUDING STOCKPILES), WHETHER AT FINAL GRADE OR NOT, WITHIN 10 DAYS DURING THE REGIONAL
DRY SEASON (JULY 1 THROUGH SEPTEMBER 30) AND WITHIN 5 DAYS DURING THE REGIONAL WET SEASON (OCTOBER 1 THROUGH JUNE 30).
SOILS MUST BE STABILIZED AT THE END OF A SHIFT BEFORE A HOLIDAY WEEKEND IF NEEDED BASED ON THE WEATHER FORECAST. THIS TIME LIMIT
MAY ONLY BE ADJUSTED BY A LOCAL JURISDICTION WITH A "QUALIFIED LOCAL PROGRAM," IF IT CAN BE DEMONSTRATED THAT THE RECENT
PRECIPITATION JUSTIFIES A DIFFERENT STANDARD AND MEETS THE REQUIREMENTS SET FORTH IN THE CONSTRUCTION STORMWATER GENERAL
PERMIT.

10. PROTECT INLETS, DRYWELLS, CATCH BASINS AND OTHER STORMWATER MANAGEMENT FACILITIES FROM SEDIMENT, WHETHER OR NOT
FACILITIES ARE OPERABLE.

11. KEEP ROADS ADJACENT TO INLETS CLEAN.

12. INSPECT INLETS WEEKLY AT A MINIMUM AND DAILY DURING STORM EVENTS.

13. CONSTRUCT STORMWATER CONTROL FACILITIES (DETENTION/RETENTION STORAGE POND OR SWALES) BEF0RE GRADING BEGINS. THESE
FACILITIES SHALL BE OPERATIONAL BEFORE THE CONSTRUCTION OF IMPERVIOUS SITE IMPROVEMENTS.

14. STOCKPILE MATERIALS (SUCH AS TOPSOIL) ON SITE, KEEPING OFF OF ROADWAY AND SIDEWALKS.

15. COVER, CONTAIN AND PROTECT ALL CHEMICALS, LIQUID PRODUCTS, PETROLEUM PRODUCT, AND NON-INERT WASTES PRESENT ON SITE
FROM VANDALISM (SEE CHAPTER 173-304 WAC FOR THE DEFINITION OF INERT WASTE), USE SECONDARY CONTAINMENT FOR ON-SITE FUELING
TANKS.

16. CONDUCT MAINTENANCE AND REPAIR OF HEAVY EQUIPMENT AND VEHICLES INVOLVING OIL CHANGES, HYDRAULIC SYSTEM REPAIRS,
SOLVENT AND DE-GREASING OPERATIONS, FUEL TANK DRAIN DOWN AND REMOVAL, AND OTHER ACTIVITIES THAT MAY RESULT IN
DISCHARGE OR SPILLAGE OF POLLUTANTS TO THE GROUND OR INTO STORMWATER RUNOFF USING SPILL PREVENTION MEASURES, SUCH AS
DRIP PANS. CLEAN ALL CONTAMINATED SURFACES IMMEDIATELY FOLLOWING ANY DISCHARGE OR SPILL INCIDENT. IF RAINING OVER
EQUIPMENT OR VEHICLE, PERFORM EMERGENCY REPAIRS ON SITE USING TEMPORARY PLASTIC BENEATH THE VEHICLE.

17. CONDUCT APPLICATION OF AGRICULTURAL CHEMICALS, INCLUDING FERTILIZERS AND PESTICIDES, IN SUCH A MANNER, AND AT
APPLICATION RATES, THAT INHIBITS THE LOSS OF CHEMICALS INTO STORMWATER RUNOFF FACILITIES. AMEND MANUFACTURER'S
RECOMMENDED APPLICATION RATES AND PROCEDURES TO MEET THIS REQUIREMENT, IF NECESSARY.

18. INSPECT ON A REGULAR BASIS (AT A MINIMUM WEEKLY, AND DAILY DURING/AFTER A RUNOFF PRODUCING STORM EVENT) AND MAINTAIN
ALL EROSION AND SEDIMENT CONTROL BMPS TO ENSURE SUCCESSFUL PERFORMANCE OF THE BMPS. NOTE THAT INLET PROTECTION DEVICES
SHALL BE CLEANED OR REMOVED AND REPLACED BEFORE SIX INCHES OF SEDIMENT CAN ACCUMULATE.

19. REMOVE TEMPORARY ESC BMPS WITHIN 30 DAYS AFTER THE TEMPORARY BMPS ARE NO LONGER NEEDED. PERMANENTLY STABILIZE AREAS
THAT ARE DISTURBED DURING THE REMOVAL PROCESS.

EROSION AND SEDIMENT CONTROL NOTES

LOCATIONS TO BE APPLIED:

1. GRADED, FINAL GRADED OR CLEARED AREAS WHERE PERMANENT VEGETATIVE COVER IS NEEDED TO ESTABLISH THE SOIL.
2. AREAS WHICH WILL NOT BE BROUGHT TO FINAL GRADE FOR A YEAR OR MORE.
3. VEGETATION-LINED CHANNELS, DRAINAGE SWALES AND AS SHOWN ON THE PLANS.

PROVIDE FRESH, CLEAN NEW CROP SEED COMPLYING WITH TOLERANCE FOR PURITY AND GERMINATION ESTABLISHED BY OFFICIAL SEED ANALYSTS OF NORTH
AMERICA. PROVIDE SEED MIXTURE COMPOSED OF GRASS SPECIES AND AND NATIVE SPECIES AT PERCENTAGES AS FOLLOWS:

GRASS SEED: FRESH, CLEAN, DRY, NEW CROP SEED COMPLYING WITH THE ASSOCIATION OF OFFICIAL ANALYSTS' "RULES FOR TESTING SEEDS" FOR PURITY AND
GERMINATION TOLERANCE. PROVIDE THE FOLLOWING EROSION SEED MIX FOR THE HYDROSEEDING: CREEPING RED FESCUE, 30%; CHEWINGS FESCUE, 30%;
HARD FESCUE, 25%; SHEEP FESCUE, 15%.
SEED SHALL BE APPLIED TO FLAT GROUND AT A MINIMUM RATE OF 40 POUNDS PER ACRE.

ALL SEEDING OF SLOPES SHALL BE DONE IN ACCORDANCE WITH W.S.D.O.T. STANDARD SPECIFICATIONS.

PERMANENT SEEDING SHALL OCCUR BETWEEN THE DATES OF SEPTEMBER 1 TO APRIL 30. ANY AREAS THAT ARE NOT SEEDED AND ARE EXPOSED FOR MORE THAN 10
DAYS SHALL HAVE A TEMPORARY CONTROL BLANKET, OR MULCH.
MULCHING OPERATIONS SHALL BE PER W.S.D.O.T. SPECIFICATIONS SECTION 8-01.3(2).

PERMANENT SEEDING NOTES

PARCEL 56033.0701
13216 N PENISULA DR.

PARCEL 56033.0173
13212 N PENISULA DR
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EXCAVATE 6" DEEP TRENCH.
BACKFILL W/ NATIVE MATERIAL
AFTER INSTALLATION OF FILTER

FABRIC & WIRE MESH SUPPORT. SECTION

2-4' TYPICAL
(VARIES)

PR
O

PE
RT

Y 
LI

N
E

FILTER FABRIC
W/ WIRE MESH

SUPPORT STEEL T-POSTNATURAL
FLOW

TRIM

OVERFLOW BYPASS

BELOW INLET
GRATE DEVICE

SEDIMENT
AND DEBRIS

GRATE
FRAME

DRAINAGE
GRATE

FILTERED
WATER

 5"
MAX.

SECTION VIEW
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-RECTANGULAR
 GRATE SHOWN

NOTES:
1.  SIZE THE BELOW INLET GRATE DEVICE (BIGD) FOR THE STORM WATER STRUCTURE IT WILL SERVICE.
2.  THE BIGD SHALL HAVE A BUILT-IN HIGH-FLOW RELIEF SYSTEM (OVERFLOW BYPASS).
3.  THE RETRIEVAL SYSTEM MUST ALLOW REMOVAL OF THE BIGD WITHOUT SPILLING THE COLLECTED MATERIAL.
4.  PERFORM MAINTENANCE IN ACCORDANCE WITH STANDARD SPECIFICATION 8-01.3(15).

ISOMETRIC VIEW

SCALE: NTS
STORM DRAIN INLET PROTECTION DETAIL2

-
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SITE GRADING AND DRAINAGE

C3.0

SITE KEY NOTES

ITEM No. DESCRIPTION

PROPOSED GRAVEL DRIVEWAY PER DETAIL 2 ON THIS SHEET.

PROPOSED BIOINFILTRATION SWALE PER DETAIL 1 ON THIS SHEET.

PROPOSED NYOPLAST CATCH BASIN SEE CATCH BASIN TABLE FOR
DETAILS.
PROPOSED 4" SDR 35 PVC STORM DRAIN PIPE.

PROPOSED STORM DRAIN CLEANOUT.

PROPOSED DETENTION SWALE PER DETAIL 3 ON THIS SHEET.

0 7.5' 15'

SCALE: 1" = 15'

*3:1 SLOPES ON ALL
SWALES UNLESS
OTHERWISE SPECIFIED.

TREATMENT ZONE
TOPSOIL & COMPOST MIX,

SEE DRAINAGE NOTES BELOW

BIO-INFILTRATION SWALE DETAIL1
-

6"
 M

IN
.

BOTTOM DIMENSIONS
PER PLAN

SCALE: NTS

HYDROSEED OR SOD SWALE PER SECTION 7.8.8 OF
THE SPOKANE REGIONAL STORMWATER MANUAL

3' MIN.
TO DOWN

SLOPES

ALL CUT AND FILL SLOPES SHALL BE NO STEEPER THAN 2H:1V UNLESS IN ROCK OR APPROVED BY A LICENSED GEOTECHNICAL ENGINEER.

GRADING NOTE

SWALE #1 (BIO-INFILTRATION)
REQUIRED BTM AREA = 91 SF
PROVIDED BTM AREA = 94 SF
TREATMENT DEPTH = 6" MAX.

REQUIRED TREATMENT VOLUME = 18 CF
PROVIDED TREATMENT VOLUME = 63 CF

STORAGE DEPTH = 6" MIN.
REQUIRED STORAGE VOLUME = 61 CF
PROVIDED STORAGE VOLUME = 63 CF

7.9'

21.7'

CATCH BASIN TABLE
DIA.
18"
18"

LABEL
CB1
CB2

RIM ELEV.
2179.70
2133.50

INLET SIZE
NA
4"

INLET ELEV.
NA
2132.0

OUTLET SIZE
4"
NA

OUTLET ELEV.
2177.20
NA

CB1

CB2

SCALE: NTS
GRAVEL DRIVEWAY SECTION2

-

6" OF CRUSHED SURFACING TOP
COURSE PER WSDOT SPEC.
SECTION 9-03.9(3). COMPACT TO
95% MAXIMUM DRY DENSITY PER
ASTM D 1557 (MOD. PROCTOR)

COMPACT THE SUBGRADE FOR A
DEPTH OF 12" TO 95% OF MAXIMUM

DRY DENSITY PER ASTM D 1557 (MOD.
PROCTOR)

SWALE #2 (DETENTION)
BTM DIMENSION: 1.5' WIDE, 25.5' LONG (TOTAL)
STORAGE DEPTH = 6" MIN.
REQUIRED STORAGE VOLUME = 37 CF
PROVIDED STORAGE VOLUME = 42 CF

TOP OF WALL ± 2134.00'
BOTTOM OF WALL ± = 2132.00'
APPROX. WALL HEIGHT = 2'
WALL DESIGNED BY OTHERS

TOP OF WALL ± 2134.92'
BOTTOM OF WALL ± = 2133.40'
APPROX. WALL HEIGHT = 1.52'

WALL DESIGNED BY OTHERS

DOOR LANDING
FG: 2167.73

12" (WITH IRRIGATION)
18" (NO IRRIGATION)

1. UNLINED POND AND BIO-INFILTRATION SWALE BOTTOMS ARE EXPECTED TO INFILTRATE VIA THE POND FLOOR, AND THEREFORE, SHALL NOT BE HEAVILY COMPACTED;
EQUIPMENT TRAFFIC SHALL BE MINIMIZED ON THE POND BOTTOMS. THE FACILITY SUB-GRADE SHALL BE A MEDIUM- TO WELL- DRAINING MATERIAL, WITH A MINIMUM
THICKNESS OF 48 INCHES AND A MINIMUM INFILTRATION RATE OF 0.15 IN/HR. THE FACILITY SHALL DRAIN WITHIN 72 HOURS OF A STORM EVENT. IF THE POND ALSO SERVES
AS A WATER QUALITY TREATMENT FACILITY, THE TREATMENT ZONE (SOD AND TREATMENT SOIL) SHALL BE A MEDIUM- TO WELL-DRAINING MATERIAL, WITH A MINIMUM
INFILTRATION RATE OF 0.25-0.50 IN/HR. SCARIFY THE FINISH GRADE OF THE POND BOTTOM PRIOR TO HYDROSEEDING/SODDING. TESTING THAT VERIFIES SUBGRADE
MINIMUM INFILTRATION RATE MAY BE REQUIRED BY THE LOCAL JURISDICTION PRIOR TO CONSTRUCTION CERTIFICATION TO ENSURE ADEQUATE DRAINAGE. INFILTRATIVE
TESTING OF THE TREATMENT ZONE IS ONLY REQUIRED IF SOILS OTHER THAN SILTY LOAM OR LOAMY SOILS ARE PROPOSED.

2. ORGANIC MATTER CONTENT OF TREATMENT ZONE SOILS SHALL BE AT LEAST 2%, BY WEIGHT. THE AVERAGE CATION EXCHANGE CAPACITY SHALL BE AT LEAST 15
MILLIEQUIVALENTS PER 100 GRAMS.

3. THE SWALE BOTTOM AND SIDE SLOPES SHALL BE SODDED OR HYDROSEEDED IN A TIMELY MANNER, TAKING INTO ACCOUNT THE CURRENT SEASON, AND IRRIGATED AS
NECESSARY. SWALES WITHOUT IRRIGATION SHALL CONTAIN DROUGHT-TOLERANT DRYLAND GRASS.

4. IF DURING FINAL INSPECTION, IT IS FOUND THAT THE CONSTRUCTED POND OR SWALE DOES NOT CONFORM TO THE ACCEPTED DESIGN, THE SYSTEM SHALL BE
RECONSTRUCTED SO THAT IT DOES COMPLY.

DRAINAGE NOTES:

*3:1 SLOPES ON ALL
SWALES UNLESS
OTHERWISE SPECIFIED.

DETENTION SWALE DETAIL3
-

6"
 M

IN
.

1.5' BTM WIDTH

SCALE: NTS

HYDROSEED OR SOD SWALE PER SECTION 7.8.8 OF
THE SPOKANE REGIONAL STORMWATER MANUAL

3' MIN.
TO DOWN

SLOPES

6" DUCTILE IRON OR STEEL CASING PIPE FOR STORM
DRAIN UNDER FOUNDATION. CASING SHALL EXTEND
12" OUTSIDE FOOTING ON BOTH ENDS.
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1.0 PROJECT DESCRIPTION 
The Pannell Drainage project is located at 13214 N Peninsula Drive, on parcel 56033.0164. The project 

consists of demolishing the existing cabin and constructing a new cabin and drainage facilities. 

Construction will alter existing on-site drainage patterns. Stormwater from new Pollutant Generating 

Impervious Surfaces (PGIS) will flow into swales for treatment prior to disposal through infiltration. Site 

stormwater has been analyzed according to the Spokane Regional Stormwater Manual (SRSM) as 

required by Spokane County. The project’s total disturbed area is approximately 0.14 acres. 

2.0 GEOTECHNICAL INFORMATION 
A geotechnical evaluation report has not been prepared for the site. The site contains Micapeak-Rock 

Outcrop according to the NRCS Web Soil Survey. See Appendix D for soil data. The soil is classified as 

hydrologic soil group C. An infiltration rate of 0.05 in/hr was assumed based on the recommendation 

from SRSM section 5.3.4. 

3.0 PRE-DEVELOPMENT BASIN INFORMATION 
Figure 1 shows the pre-development conditions and drainage basin, Basin 0. The proposed 

improvement area consists of one predevelopment basin. The predevelopment drainage basin consists 

of existing trees, shrubs, and grass. The predevelopment basin flows to the east side of the property, 

where it proceeds to discharge into Newman Lake. 

The Basin 0 pre-development flowrate was calculated using the Rational Method. The existing cabin and 

stairs were excluded from the pre-development flow calculations, and the runoff coefficient for lawns 

with heavy soils was applied to the entire basin. See onsite basin characteristics in Appendix A for 

details. 

4.0 POST-DEVELOPMENT BASIN INFORMATION 
Figure 2 shows the post-development drainage basins. The developed site includes two basins, Basin 1 

and Basin 2.  

Basin 1 will consist of existing vegetation/natural landscape, a proposed detention swale, and the 

proposed building roof. Stormwater from the developed Basin 1 will be captured in a detention swale at 

the bottom of the existing slope, before the runoff discharges into Newman Lake. The increase in runoff 

created by the proposed building roof, in addition to the existing slope runoff, will be mitigated by the 

detention swale. The swale is sized to store the additional runoff from the 25-year, 24-hour duration 

storm, assuming a maximum release rate equal to the 25-year pre-development flow rate of Basin 0. 

Basin 2 will consist of a proposed gravel driveway, existing vegetation/natural landscape, and a bio-

infiltration swale. Stormwater from the developed Basin 1 will be routed into the bio-infiltration swale 

for treatment and disposal through infiltration. A catch basin and outlet pipe will be installed in the 

swale to provide an emergency overflow, and connected to a second catch basin at the bottom of the 

existing slope near the southeast corner of the property. The stormwater will “bubble up” out of the 

catch basin, into the lower detention swale, and then flow into Newman Lake. 
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5.0 CRITICAL AREAS 
The site is in an Erodible Soil Area and is a priority habitat for white-tail deer and moose. Stormwater 

from proposed PGIS will be treated before infiltrating. The site has a rural conservancy shoreline 

designation.  

6.0 DOWN GRADIENT ANALYSIS 
The site is in a hilly area on a narrow peninsula and there are no existing public stormwater facilities or 

natural drainage ways nearby to discharge into. The proposed infiltration facilities are designed to fully 

contain and infiltrate the 10-year design storm, and proposed detention facilities are designed to 

mitigate the 25-year design storm, according to SRSM requirements. The site drains into Newman Lake, 

so no adverse down gradient stormwater impacts are anticipated. 

7.0 METHODOLOGY 
Bowstring calculations have been prepared for the 25-year design storm for Basin 1, and the 10-year 

design storm for Basin 2, in accordance with SRSM sections 2.2.4 and 2.2.5 to size infiltration or 

detention swales. A summary of calculations prepared to size the swales is included in Table 1 below.  

Refer to Figure 2 for a basin map.  Full calculations are included in Appendix A.    

Table 1 – Stormwater Disposal Calculation Summary 

 Swale 

Depth (ft) 

Design Outflow 

Rate (cfs) 

Basin Peak 

Flow (cfs) 

Required 

Storage (cf) 

Provided 

Storage (cf) 

25-yr 

Storm 
Basin 1 0.5 0.06 0.14 37 42 

10-yr 

Storm 
Basin 2 0.5 0.0001 0.03 61 63 

 

8.0 WATER QUALITY TREATMENT 
All runoff from proposed PGIS will be treated in accordance with SRSM section 2.2.3. All roof runoff will 

infiltrate or be routed into the proposed detention swale without flowing over any other PGIS, so roof 

runoff was not included in the treatment volume calculations. 

Stormwater treatment calculations per section 6.7.1 of the SRSM are attached as Appendix B. The 

swales will consist of one-foot depth topsoil meeting the requirements of the SRSM.  Equations 6-1b and 

6-1d have been used to size the bioinfiltration swales. Table 2 summarizes the required and provided 

treatment volume for the post-development drainage basins.  Refer to Figure 2 for a basin map. 

Table 2: Stormwater Treatment Calculation Summary 

 Treatment Volume 
Treatment Depth (ft) 

Required (cf) Provided (cf) 

Basin 1 0 42 0.5 

Basin 2 18 63 0.5 
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9.0 OPERATIONS & MAINTENANCE 
The proposed facilities will have little requirements for operations and maintenance. Catch basins and 

storm drain pipes will need to be visually inspected and cleaned as necessary. Swales will need to be 

visually inspected and mowed as necessary, and vegetation must be maintained for proper treatment 

efficiency. 
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FIGURES 

FIGURE 1 – PRE-DEVELOPMENT BASIN MAP 

FIGURE 2 – POST-DEVELOPMENT BASIN MAP 
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APPENDIX A 
RATIONAL METHOD CALCULATIONS 

  



Project: Pannell Drainage Design

Job No.: WA-9338-24

Date: 3/13/2024

Engineer: Joseph Hoerner, EIT

ONSITE BASIN CHARACTERISTICS

25-Year

POST-DEVELOPED CONDITION

RATIONAL METHOD a b b

Rational Method

Existing Proposed Existing Proposed Existing Proposed Existing Proposed Undeveloped/ Weighted Runoff 25-Year 25-Year

Asphalt Asphalt Concrete Concrete Roof/Bldg Roof/Bldg Gravel Gravel Landscaping Coefficient Peak Flow Storage

(sf) (acre) (sf) (sf) (sf) (sf) (sf) (sf) (sf) (sf) (sf) "C" (cfs) (cf)

3,470 0.080 0 0 0 0 0 0 0 0 3,470 0.22 0.06 145

3,470 0.080 0 0 0 0 0 1,499 0 0 1,971 0.51 0.14 37

1,362 0.031 0 0 0 0 0 0 0 441 921 0.31 0.03 71

13,029 0.299 0 3,990 0 3,611 0 0 0 0 5,428 0.62 0.14 653

NOTES:

a Runoff Coefficients, "C":  (Table 5.5 - SRSM) Basin Discription

0.22 Lawns, Heavy Soil (rolling) 1

0.90 Roofs/Buildings 2

0.90 Drives and Sidewalks 3

0.50 Gravel

0.90 Pavement

b From Rational Method Calculations

2

7

1

0

DESIGN STORM =

Basin Areas

Total Basin

AreaBasin



Project:

25-Year Storm Event Job No.:

Date:

BASIN: Engineer:

TOTAL AREA: 3,470 s.f. 0.080 Acres 

Street Impervious: 0 s.f. 0.000 Acres 

Runoff Coefficient, C: 0.22 (Weighted C from TABLE 1, BASIN CHARACTERISTICS)

Design Storm: 25-Year m= 9.09

n= 0.626

COMBINED AREA:

Overland Flow, L: 95 ft Elev 1=

K: 1200 Elev 2=

Slope, S: 0.1000 ft/ft

Overland Tc= 0.25 min

Channel Flow, L: 0 ft

K: 0

Slope, S: 0.0000 ft/ft

Channel Tc= 0.00 min

Gutter Flow, L: 396 ft

K: 1200

Slope, S: 8.0000 ft/ft

Gutter Tc= 0.12 min

Pipe Flow, L: 0 ft

K: 0

Slope, S: 0.0000 ft/ft

Pipe Tc= 0.00 min

Combined Area Tc= 5.00 min (5 minute minimum per Section 5.5.2)

10-Yr Storm Intensity, I= 3.32 in / hr

Combined Area Peak Flow, Qc= 0.06 cfs

STREET AREA ONLY:

Runoff Coefficient, C= 0.90

Street & Drive Area, A= 0.000 acre Q= C * I * A

25-Yr Storm Intensity, I= 3.32 in / hr

Tc= 5.00 min

Street Only Peak Flow, Qs= 0.00 cfs

Design Peak Flow, Q= 0.06 cfs

RATIONAL FORMULA Pannell Drainage Design

WA-9338-24

0

March 13, 2024

Joseph Hoerner, EIT



Project:

25-Year Storm Event Storm Event
Date:

BASIN: Engineer: BASIN:

TOTAL AREA: 3,470 sf 0.080 Acres Time Increment: 5 min

Street Impervious: 0 sf 0.000 Acres Tc: 5.00 min

Runoff Coefficient, C: 0.51 (Weighted C from TABLE 1, BASIN CHARACTERISTICS) Outflow: 0.06 cfs Pre Dev Flow Rate

Total Area: 0.08 acres

Design Storm: 25-Year m= 9.09 "C" Factor 0.51

n= 0.626 Area * "C" 0.041

COMBINED AREA:
1 2 3 4 5 6 7

Overland Flow, L: 112 ft Elev 1= 100 Time Time Intensity  Q Volume In Volume Out Storage

K: 1200 Elev 2= 99 (min) (sec) (in / hr) (cfs) (cf) (cf) (cf)

Slope, S: 0.0089 ft/ft 5.00 300 3.32 0.14 55 17 37

Overland Tc= 0.99 min

@ Tc 5 300 3.32 0.14 55 17 37

Channel Flow, L: 0 ft 10 600 2.15 0.09 62 35 27

K: 15 900 1.67 0.07 68 52 16

Slope, S: ft/ft 20 1200 1.39 0.06 74 70 4

Channel Tc= 0.00 min 25 1500 1.21 0.05 79 87 -8

30 1800 1.08 0.04 84 105 -21

Gutter Flow, L: 0 ft 35 2100 0.98 0.04 88 122 -34

K: 40 2400 0.90 0.04 92 140 -47

Slope, S: ft/ft 45 2700 0.84 0.03 96 157 -61

Gutter Tc= 0.00 min 50 3000 0.79 0.03 100 174 -75

55 3300 0.74 0.03 103 192 -89

Pipe Flow, L: 0 ft Inlet INV= 60 3600 0.70 0.03 106 209 -103

K: Outlet INV= 65 3900 0.67 0.03 109 227 -118

Slope, S: #DIV/0! ft/ft 70 4200 0.64 0.03 112 244 -132

Pipe Tc= 0.00 min 75 4500 0.61 0.02 115 262 -147

950 57000 0.12 0.01 291 3315 -3025

Combined Area Tc= 5.00 min (5 minute minimum per Section 5.5.2) 900 54000 0.13 0.01 285 3141 -2856

10-Yr Storm Intensity, I= 3.32 in / hr 1100 66000 0.11 0.00 307 3839 -3532

1150 69000 0.11 0.00 312 4013 -3702

Combined Area Peak Flow, Qc= 0.14 cfs 1440 86400 0.10 0.00 339 5026 -4686

Volume Required, V= 37 cf

STREET AREA ONLY:

Runoff Coefficient, C= 0.90

Street & Drive Area, A= 0.000 acre Q= C * I * A

25-Yr Storm Intensity, I= 3.32 in / hr

Tc= 5.00 min

Street Only Peak Flow, Qs= 0.00 cfs

Design Peak Flow, Q= 0.14 cfs

1 1

RATIONAL FORMULA Pannell Drainage Design BOWSTRING METHOD

WA-9338-24 25-Year
March 13, 2024

Joseph Hoerner, EIT



Project: Pannell Drainage Design

Job No.: WA-9338-24

Date: 3/13/2024

Engineer: Joseph Hoerner, EIT

ONSITE BASIN CHARACTERISTICS

10-Year

POST-DEVELOPED CONDITION

RATIONAL METHOD a b b

Rational Method

Existing Proposed Existing Proposed Existing Proposed Existing Proposed Undeveloped/ Weighted Runoff 10-Year 10-Year

Asphalt Asphalt Concrete Concrete Roof/Bldg Roof/Bldg Gravel Gravel Landscaping Coefficient Peak Flow Storage

(sf) (acre) (sf) (sf) (sf) (sf) (sf) (sf) (sf) (sf) (sf) "C" (cfs) (cf)

3,470 0.080 0 0 0 0 0 0 0 0 3,470 0.22 0.05 126

3,470 0.080 0 0 0 0 0 1,499 0 0 1,971 0.51 0.11 29

1,362 0.031 0 0 0 0 0 0 0 441 921 0.31 0.03 61

13,029 0.299 0 3,990 0 3,611 0 0 0 0 5,428 0.62 0.11 500

NOTES:

a Runoff Coefficients, "C":  (Table 5.5 - SRSM) Basin Discription

0.22 Lawns, Heavy Soil (rolling) 1

0.90 Roofs/Buildings 2

0.90 Drives and Sidewalks 3

0.50 Gravel

0.90 Pavement

b From Rational Method Calculations

2

7

1

0

DESIGN STORM =

Basin Areas

Total Basin

AreaBasin



Project:

10-Year Storm Event Job No.:

Date:

BASIN: Engineer: BASIN:

TOTAL AREA: 1,362 s.f. 0.031 Acres Time Increment: 5 min

Street Impervious: 0 s.f. 0.000 Acres Tc: 5.00 min Outflow rate calculation:

Runoff Coefficient, C: 0.31 (Weighted C from TABLE 1, BASIN CHARACTERISTICS) Outflow: 0.00 cfs 0.05 in/hr Per treatment soil

Total Area: 0.03 acres 0.00000 cfs/sf IR in feet per second

Design Storm: 10-Year m= 6.98 "C" Factor 0.31 91 sf Swale bottom area

n= 0.609 Area * "C" 0.010 0.0001 cfs IR x btm area

COMBINED AREA:
1 2 3 4 5 6 7

Overland Flow, L: 50 ft Elev 1= 100 Time Time Intensity  Q Volume In Volume Out Storage

K: 1200 Elev 2= 99 (min) (sec) (in / hr) (cfs) (cf) (cf) (cf)

Slope, S: 0.0200 ft/ft 5.00 300 2.62 0.03 10 0 10

Overland Tc= 0.29 min

@ Tc 5 300 2.62 0.03 10 0.03159722 10

Channel Flow, L: 0 ft 10 600 1.72 0.02 12 0.06319444 12

K: 15 900 1.34 0.01 13 0.09479167 13

Slope, S: ft/ft 20 1200 1.13 0.01 14 0.12638889 14

Channel Tc= 0.00 min 25 1500 0.98 0.01 15 0.15798611 15

30 1800 0.88 0.01 16 0.18958333 16

Gutter Flow, L: 0 ft 35 2100 0.80 0.01 17 0.22118056 17

K: 40 2400 0.74 0.01 18 0.25277778 18

Slope, S: ft/ft 45 2700 0.69 0.01 19 0.284375 18

Gutter Tc= 0.00 min 50 3000 0.64 0.01 19 0.31597222 19

100 6000 0.42 0.00 25 0.63194444 24

Pipe Flow, L: 0 ft 300 18000 0.22 0.00 38 1.89583333 36

K: 600 36000 0.14 0.00 50 3.79166667 46

Slope, S: ft/ft 800 48000 0.12 0.00 56 5.05555556 51

Pipe Tc= 0.00 min 900 54000 0.11 0.00 58 5.6875 53

1000 60000 0.10 0.00 61 6.31944444 54

Combined Area Tc= 5.00 min (5 minute minimum per Section 5.5.2) 1100 66000 0.10 0.00 63 6.95138889 56

10-Yr Storm Intensity, I= 2.62 in / hr 1200 72000 0.09 0.00 65 7.58333333 58

1300 78000 0.09 0.00 67 8.21527778 59

Combined Area Peak Flow, Qc= 0.03 cfs 1440 86400 0.08 0.00 70 9.1 61

Volume Required, V= 61 cf

STREET AREA ONLY:

Runoff Coefficient, C= 0.90

Street & Drive Area, A= 0.000 acre Q= C * I * A

10-Yr Storm Intensity, I= 2.62 in / hr

Tc= 5.00 min

Street Only Peak Flow, Qs= 0.00 cfs

Design Peak Flow, Q= 0.03 cfs

2 2

RATIONAL FORMULA Pannell Drainage Design BOWSTRING METHOD

WA-9338-24 10-Year Storm Event
March 13, 2024

Joseph Hoerner, EIT
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APPENDIX B 
STORMWATER TREATMENT CALCULATIONS 

  



Project: Pannell Drainage Design

Job No.: WA-9338-24

Date: 3/13/2024

Engineer: Joseph Hoerner, EIT

STORMWATER TREATMENT CALCULATIONS

Post-Developed Condition: Basin 1

PGIS:

Asphalt/Concrete Area = 0 SF

Other PGIS = 0 SF

Calculations:

V = 1815*AP^1.53 (equation 6-1b)

A = (Total PGIS) / 43,560 = 0.000 Acres

P = 1 for Spokane Area

V = 1815*A = 0 CF

Treat: 0 Cubic Feet in 0.5' depth



Project: Pannell Drainage Design

Job No.: WA-9338-24

Date: 3/13/2024

Engineer: Joseph Hoerner, EIT

STORMWATER TREATMENT CALCULATIONS

Post-Developed Condition: Basin 2

PGIS:

Asphalt/Concrete/Gravel Area = 441 SF

Other PGIS = 0 SF

Calculations:

V = 1815*AP^1.53 (equation 6-1b)

A = (Total PGIS) / 43,560 = 0.010 Acres

P = 1 for Spokane Area

V = 1815*A = 18 CF

Treat: 18 Cubic Feet in 0.5' depth
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APPENDIX C 
SWALE VOLUME CALCULATIONS 

  



Project: Pannell Drainage Design

Job No.: WA-9338-24

Date: 3/13/2024

Engineer: Joseph Hoerner, EIT

SWALE VOLUME CALCULATIONS

Post-Developed Condition: Basin 1

Bottom Width = 1.5 ft 37 cf

Bottom Length = 25.5 ft 0 cf

Side Slopes = 3 H : 1V

Design Storage Top Top Provided Required Volume

Parameter Depth (ft) Width (ft) Length (ft) Vol. (cf) Vol. (cf) Check

Treatment 0.5 4.5 28.5 42 ≥ 0 OK

Detention 0.5 4.5 28.5 42 ≥ 37 OK

Provide:

25-Year Post-Dev Volume =

Treatment Volume =

Bottom Area 

(sf)

38.25

1.5' Wide x 25.5' Long x 6'' Deep Swale or Equivalent



Project: Pannell Drainage Design

Job No.: WA-9338-24

Date: 3/13/2024

Engineer: Joseph Hoerner, EIT

SWALE VOLUME CALCULATIONS

Post-Developed Condition: Basin 2

Bottom Width = 7 ft 61 cf

Bottom Length = 13 ft 18 cf

Side Slopes = 3 H : 1V

Design Storage Top Top Provided Required Volume

Parameter Depth (ft) Width (ft) Length (ft) Vol. (cf) Vol. (cf) Check

Treatment 0.5 10.0 16.0 63 ≥ 18 OK

Detention 0.5 10.0 16.0 63 ≥ 61 OK

Provide:

Treatment Volume =

Bottom Area 

(sf)

91

7' Wide x 13' Long x 6'' Deep Swale or Equivalent

10-Year Post-Dev Volume =
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Spokane County, Washington
Survey Area Data: Version 15, Aug 28, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 7, 2022—Aug 8, 
2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

5024 Micapeak-Rock outcrop 
complex, 15 to 30 percent 
slopes

1.6 80.8%

W Water 0.4 19.2%

Totals for Area of Interest 2.0 100.0%
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Spokane County, Washington

5024—Micapeak-Rock outcrop complex, 15 to 30 percent 
slopes

Map Unit Setting
National map unit symbol: 2x1z8
Elevation: 1,720 to 3,850 feet
Mean annual precipitation: 19 to 27 inches
Mean annual air temperature: 42 to 50 degrees F
Frost-free period: 90 to 130 days
Farmland classification: Not prime farmland

Map Unit Composition
Micapeak and similar soils: 55 percent
Rock outcrop: 20 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Micapeak

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Side slope, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Volcanic ash and loess mixed with colluvium and 

residuum weathered from metamorphic rock and/or granite

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 7 inches: gravelly ashy loam
Bw1 - 7 to 13 inches: gravelly ashy loam
Bw2 - 13 to 22 inches: gravelly loam
BCt - 22 to 33 inches: gravelly loam
C - 33 to 39 inches: gravelly sandy loam
Cr - 39 to 49 inches: bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 21 to 41 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high to high (0.71 to 2.13 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.3 inches)

Map Unit Description: Micapeak-Rock outcrop complex, 15 to 30 percent slopes---Spokane 
County, Washington

Natural Resources
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: F043AY546ID - Warm-Frigid, Xeric, Unglaciated, 

Loamy, Hills, Mountains and Canyons, Mixed ash Surface 
Douglas fir / mallow ninebark - common snowberry

Other vegetative classification: Douglas-fir/ninebark (CN260)
Hydric soil rating: No

Description of Rock Outcrop

Typical profile
R - 0 to 60 inches: bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Minor Components

Quinnamose
Percent of map unit: 10 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: grand fir/ninebark (CN506)
Hydric soil rating: No

Lenz
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Other vegetative classification: ponderosa pine/common snowberry 

(CN170)
Hydric soil rating: No

Spokane
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Convex
Across-slope shape: Convex

Map Unit Description: Micapeak-Rock outcrop complex, 15 to 30 percent slopes---Spokane 
County, Washington
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Other vegetative classification: ponderosa pine/common snowberry 
(CN170)

Hydric soil rating: No

Brevco
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Other vegetative classification: Douglas-fir/ninebark (CN260)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Spokane County, Washington
Survey Area Data: Version 15, Aug 28, 2023

Map Unit Description: Micapeak-Rock outcrop complex, 15 to 30 percent slopes---Spokane 
County, Washington
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