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1. MAGIC SPRINGS PROJECT SUMMARY 

The Idaho Ground Water Appropriators, Inc. (IGWA) is reviewing legal and technical 

options related to water management stemming from the Rangen, Inc. (Rangen) Wa-

ter Call.  IGWA has requested through its water rights legal counsel that SPF Water 

Engineering, LLC (SPF) provide a 60% design to deliver 9.1 cfs of direct flow to 

Rangen from the Magic Springs facility owned and operated by SeaPac of Idaho, Inc. 

(SeaPac).   

SPF was hired to design the infrastructure required to implement IGWA’s Fourth Miti-

gation Plan, which includes the direct delivery of water from Magic Springs to Rangen, 

referred to as the Magic Springs Project (Project).  The Project proposes construction 

of a pumping station and pipeline from SeaPac’s Magic Springs property to the 

Rangen property approximately 1.6 to 1.9 miles away, depending upon the final diver-

sion point.  To date, the engineering required to construct the Project is 60% com-

plete.  Current engineering drawings are included as Appendix A.  This report summa-

rizes the work SPF has completed regarding the Project. 

2. WATER RIGHTS 

SeaPac owns two water rights for fish propagation at Magic Springs.  Water right 36-

7072 authorizes the diversion of 148.2 cfs for fish propagation purposes from Thou-

sand Springs with a priority date of September 5, 1969.  Water right 36-8356 authoriz-

es the diversion of 45.0 cfs for fish propagation from springs with a priority date of May 

9, 1988.  Rights 36-7072 and 36-8356 combined shall not exceed a total diversion rate 

of 148.2 cfs.  Water right information is summarized in Table 1.  The Project will be 

designed to deliver a maximum flow of 10.0 cfs of spring water associated with water 

right 36-7072 to Rangen.   

The points of diversion associated with water rights 36-7072 and 36-8356 are dis-

played in Figure 1.  These locations were obtained from Idaho Department of Water 

Resources’ (IDWR) water rights records and may not reflect the actual diversion loca-

tion.   

IGWA submitted an Application for Transfer of Water Right on September 10, 2014, to 

IDWR to add Rangen as a new place of use for up to 10 cfs from water right 36-7072.  

Approval of this transfer will allow water from Magic Springs to be used for fish propa-

gation and mitigation at Rangen.  A copy of the transfer application is included as Ap-

pendix B, less some of the attachments.  The Project will utilize one of the three au-

thorized points of diversion for water right 36-7072.   

A letter of intent (LOI) established between IGWA and SeaPac states that SeaPac will 

lease or sell up to 10 cfs of “first use” water from its Magic Springs water rights (36-

7072 and 36-8356) to IGWA.  The LOI is included as Attachment 1b within the Appli-

cation for Transfer of Water Right included as Appendix B. 
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Table 1.  Magic Springs Water Rights 

 

Figure 1.  Water Rights Points of Diversion 

Water Right Priority Date
Diversion 

Rate (cfs)
Use Source

36-7072 9/5/1969 148.2 Fish Propagation Thousand Springs

36-8356 5/9/1988 45 Fish Propagation Springs
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3. WATER QUALITY 

SPF performed a limited water quality field analysis on September 9, 2014 at both 

Magic Springs and Rangen.  This analysis focused on pH, electrical conductivity, spe-

cific conductance, and dissolved oxygen.  The results are shown in Table 2.  In gen-

eral, the Magic Springs water had a pH and dissolved oxygen concentrations similar to 

that found at Rangen.  The electrical conductivity and specific conductance had slightly 

(~5%) higher readings than the water at Rangen.   

 

Table 2.  Water Quality Field Data 

SPF also took temperature readings on September 9, 2014.  Three different instru-

ments were calibrated with a mercury thermometer and a correction factor by dividing 

the thermometer reading by the instrument reading.  Field measurements of tempera-

ture and the corrected temperatures are shown in Table 3.  The temperature readings 

at Magic Springs were very similar to the readings at Rangen.   

 

Table 3.  Temperature Readings 

An analysis to determine how much the water temperature may increase after 10 cubic 

feet per second (cfs) is pumped and piped from Magic Springs to Rangen is being per-

formed by Emily LoDolce, P.E. (AMEC).  This temperature analysis will address the 

two proposed diversion locations.  The analysis was not completed when this report 

was published and will be made available when it is completed. 

Rangen Field Water Quality pH Meter

Location Date/Time pH EC (µS) SC (µS) DO (mg/L) % Saturation

Upstream Farmers Box 9/9/2014 13:13 7.90 262.9 324.6 8.3 94

Upstream Rangen Box 9/9/2014 13:21 8.11 262.4 324.1 8.8 99

Upstream Bridge Diversion 9/9/2014 13:33 8.34 267.7 328.8 8.8 99

Magic Springs Field Water Quality pH Meter

Location Date/Time pH EC (µS) SC (µS) DO (mg/L) % Saturation

Upper Flume DS Bridge 9/9/2014 11:50 8.09 277.9 342.1 8.9 99

Raceway Diversion at Head of Raceway 9/9/2014 12:00 8.09 273.5 334.9 9.0 101

Conductivity Meter DO Meter

Conductivity Meter DO Meter

Rangen Field Water Quality

Location Date/Time Temp (°C) Corr Temp (°C)1 Temp (°C) Corr Temp (°C)2 Temp (°C) Corr Temp (°C)3

Upstream Farmers Box 9/9/2014 13:13 15.1 15.5 15.1 15.4 15.8 16.0

Upstream Rangen Box 9/9/2014 13:21 14.9 15.3 15.0 15.3 15.3 15.5

Upstream Bridge Diversion 9/9/2014 13:33 15.2 15.6 15.3 15.6 15.6 15.8

Magic Springs Field Water Quality

Location Date/Time Temp (°C) Corr Temp (°C)1 Temp (°C) Corr Temp (°C)2 Temp (°C) Corr Temp (°C)3

Upper Flume DS Bridge 9/9/2014 11:50 15.1 15.5 15.2 15.5 15.2 15.4

Raceway Diversion at Head of Raceway 9/9/2014 12:00 15.3 15.7 15.4 15.7 15.5 15.7

1.0238

1.0193

1.0147

pH Meter4

pH Meter4

Conductivity Meter5 DO Meter5

Conductivity Meter5 DO Meter5

1 - Calibrated against mercury thermometer using tap water, correction factor = 

2 - Calibrated against mercury thermometer using tap water, correction factor = 

3 - Calibrated against mercury thermometer using tap water, correction factor = 

4 - Temperature accuracy of 0.5°C

5 - Temperature accuracy of 0.2°C
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SPF does not see any critical water quality or temperature disparities between the two 

facilities’ water sources.  SeaPac of Idaho is successfully raising trout at their Magic 

Springs facility.  The Project assumes that water from Magic Springs will be suitable 

for raising trout at Rangen.   

4. JANUARY 19, 2014 DELIVERY – 0.5 CFS 

The Order Approving IGWA’s Second Mitigation Plan states IGWA must provide water 

to Rangen by January 19, 2015, the date when the Morris exchange water mitigation 

expires.  If IGWA fails to satisfy this obligation, users of consumptive ground water 

rights junior to August 12, 1973 will be curtailed.  To mitigate for commercial, industri-

al, and municipal groundwater users directly affected by the Order, IGWA proposes 

the delivery of 0.5 cfs of direct flow from Magic Springs to Rangen, prior to the Janu-

ary 19, 2015 deadline.  Full build out of the permanent pump station and pipeline is 

not scheduled to occur prior to the January 19, 2015 deadline.  Because of this, a 

temporary pump and pipeline system will need to be constructed to deliver the 0.5 cfs 

to Rangen.   

4.1. Temporary Pumping Facilities   

To deliver 0.5 cfs to Rangen, a temporary end-suction pump will be constructed to pull 

water directly from the upstream end of the I&J raceway at the Magic Springs facility.  

The pump will be designed with a manual priming pump and foot valve on the suction 

line.  The pump will be sized for a TDH of 200 feet and a flow of 225 gpm (0.5 cfs) and 

will require a nominal 20-hp motor.  Pump monitoring during the day will be completed 

by the general contractor selected for the pump installation.  SeaPac staff who live on-

site at the Magic Springs facility will be available during non-working hours for pump 

monitoring. 

4.2. Temporary Piping Facilities 

The proposed temporary pipeline alignment will parallel the permanent pipeline align-

ment.  Six-inch, SDR 9 HDPE pipe will be placed on top of the ground from the pump 

to the top of the rim.  The pipe will be hung from the rim and will be restrained across 

the talus slope with sand bags.  Once on top of the rim, the pipe will transition to SDR 

17 HDPE and will run on top of the ground north to the Mitchell Property.  From the 

south end of the Mitchell property north to E 3000 S, existing pipe infrastructure 

owned by Butch Morris will be utilized.  New pipe will be buried under E 3000 S.  From 

the north side of the road to the Rangen property, SDR 17 HDPE pipe will be placed 

on top of the ground through dormant fields owned by Mr. Morris and Mr. Candy.  The 

HDPE pipe will then follow the existing above grade piping up the talus slope and dis-

charge into the existing Rangen Box.  The described alignment is shown in Figure 2. 

Mr. Morris has stated additional portions of his buried piping network have the poten-

tial to be used, resulting in a reduction of the amount of new above grade pipe re-
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quired for the temporary pipeline project.  Further investigation will be needed to con-

firm existing pipeline locations and materials.  Along with additional existing buried in-

frastructure, the use of idle above ground 6-inch aluminum irrigation pipe will also be 

investigated and could be used in lieu of HDPE in many of the areas where new piping 

is required.   

When full build out of the permanent pump station and pipeline has occurred and the 

permanent piping is successfully delivering water to Rangen, the temporary piping fa-

cilities will be removed.     



 

 

 

SPF Water Engineering, LLC Page 6 IGWA 
535.0150         September 26, 2014  4th Mitigation Magic Springs Project 

 

Figure 2.  0.5 CFS Pipeline Alignment 
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5. PROJECT DESIGN – 10 CFS 

5.1. Pipeline Alignment 

IGWA has requested SPF design a 10-cfs pumping and pipeline system to reliably de-

liver 9.1 cfs from Magic Springs to the Rangen facility.  The alignment shown in Figure 

3 was developed based on topography, construction feasibility, Hagerman Highway 

District (HHD) input, and acquirable access to private property.  Elevations for the 

alignments were developed by in-field topographical survey on both ends of the 

alignments by Quadrant Consulting, Inc. (Quadrant) and an aerial survey and mapping 

for the length of the alignments by 3Di GeoTerra Mapping Group.   

Two potential points of diversion for the project exist below the rim at Magic Springs.  

The pipeline alignments for both diversion points eventually intersect on top of the rim 

within SeaPac property.  From that point to Rangen, the alignment for both points of 

diversion is the same.  The alignments range from 1.6 to 1.9 miles long.   

From the Magic Springs points of diversion, the alignments travel from their respective 

pumping location above grade, across the talus slope, and up the canyon rim.  Once 

on top of the rim, the pipeline transitions from above grade steel to buried HDPE and 

parallels the rim on SeaPac property until it intersects with North Side Canal Company 

(NSCC) property.  Within NSCC property, the alignment crosses and then parallels the 

NSCC 7-D waste ditch until turning north on Lee Mitchell’s property.  Once across the 

Mitchell property, the pipeline will travel down HHD’s S 1200 E right-of-way for approx-

imately 450 feet to property owned by Butch Morris.  The pipeline then parallels S 

1200 E on Morris property, crosses E 3000 S, and continues north across Morris 

property.  The pipeline crosses a short section of Walter Candy property prior to enter-

ing property owned by Rangen.   

5.1.1. Highway District Approval 

SPF has presented two different alignments to the HHD superintendent, Rich Regnier.  

SPF requested that HHD grant preliminary approval for both alignments.  The pre-

ferred alignment, described above, runs within HHD’s S 1200 E right-of-way for ap-

proximately 450 feet and has one road crossing at E 3000 S.  The alternate alignment, 

as shown in Figure 3, includes an additional two road crossings of S 1200 E.  The 

HHD is holding a meeting on September 26, 2014 to discuss the two alignments and 

to consider approval.  This report was published prior to HHD’s meeting, so it has 

been assumed both alternatives will be approved.  If the IDWR approves the Fourth 

Mitigation Plan and the Project moves forward, the pipeline contractor will be required 

to obtain permits from the HHD for the selected alignment and pay any associated 

fees required at the time of construction. 
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Figure 3.   Pipeline Alignment 
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5.2. ABC Flume Diversion 

5.2.1. Diversion Description 

There are two potential diversion locations at Magic Springs for delivery of up to 10 cfs 

of water to Rangen.  One location is referred to as the ABC flume diversion.  The other 

location is referred to as the I&J raceway diversion, which is discussed in Section 5.3.  

The ABC flume diversion will connect to an existing concrete flume that carries ABC 

spring water to raceways.  The water surface elevation at this location is approximate-

ly 3,020 feet, 37 feet higher than the I&J raceway diversion.  This diversion location is 

an existing point of diversion under SeaPac’s water right 36-7072.  According to IDWR 

records, the ABC flume typically carries 21 cfs in the summer and 24 cfs in the winter 

and has a defined seasonal variation.  A photograph of the proposed diversion loca-

tion is provided as Photo 1.  The proposed diversion location is shown in Figure 4.   

The proposed diversion point from the ABC flume is a short distance from where the 

water emanates from the talus slope.  Therefore water diverted at this location should 

have water quality representative of the spring at its source.  Because the proposed 

diversion is connecting to an existing concrete flume in an area with no wetland vege-

tation, a new spring collection structure and associated permitting is not required.    

The LOI, between IGWA and SeaPac, states that SeaPac will grant a permanent 

easement to IGWA to access, design, construct, operate and maintain the water in-

take and collection facilities, pump station, pipeline, and other facilities as necessary 

to divert and deliver the 10 cfs to Rangen.   

 

Photo 1.  ABC flume diversion location 



 

 

 

SPF Water Engineering, LLC Page 10 IGWA 
535.0150         September 26, 2014  4th Mitigation Magic Springs Project 

 

Figure 4.  Potential diversion locations at Magic Springs 
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5.2.2. Gravity Pipeline 

A 24-inch diameter gravity pipeline, constructed of welded steel pipe, will carry water 

from the flume to the pump station.  This pipeline will be installed above-grade, and 

will connect to the flume via a new concrete collection box.  The gravity pipeline will be 

approximately 120 feet long.  A head gate will be installed on the upstream end of the 

gravity line to isolate the feed to the pump station for maintenance.  The pipeline and 

diversion structure details can be found in the design drawings included as Appendix 

A. 

The water surface elevation at the flume is 3,020 feet and can be further increased 

through the use of downstream check boards if necessary.  Accounting for head loss 

through the pipeline, the calculated head at the suction side of the pump station is 

3,016 feet.  

5.2.3. Pump Station Design 

The 60% design set contemplates utilizing a skid-mounted packaged pump station; in-

cluding pumps, mechanical piping, valves, flow meter, variable frequency drives 

(VFDs), and associated controls, generator, and enclosure.  The pump station is pro-

posed north of the Magic Springs office as indicated on the design drawings, at a 

ground elevation of approximately 2,994 feet.  The proposed location avoids Magic 

Springs infrastructure and will not interfere with operations. 

The pump station will include three short-set line-shaft turbine pumps.  Two of the 

pumps will be duty pumps and one will be on standby to ensure that two pumps can 

operate at all times should one be taken out of service for maintenance.  The pumps 

will be placed in individual 24-inch diameter pump cans.  The depth of the cans is an-

ticipated to be approximately 7 feet below existing ground surface.  The pump cans 

will be fed from the 24-inch diameter gravity line from the ABC flume.  The pump cans 

will be designed to be watertight under static pressure conditions from the flume.   

To deliver 10 cfs from the ABC flume to Rangen, the pump station will need to gener-

ate approximately 200 feet of total dynamic head (TDH).  The TDH calculation as-

sumes: 

 480 feet (120 feet for the gravity line and 360 feet for the pressure line) of 24-

inch Schedule 20 steel pipe (23.25-inch I.D.)  

 9,440 feet of 24-inch HDPE pipe (IPS, SDR 17, 21.01-inch I.D.) 

 A pumping water elevation of 3,016 feet at the pump station 

 A maximum pipeline elevation of 3,165 feet 

 A butterfly valve throttled to maintain backpressure of approximately 25 feet 

over the maximum elevation of the pipeline 

 Connection to Rangen’s existing 14-inch buried steel pipe between the hatch 

house and the small raceway 

o Assumed design flow of 4 cfs (1,800 gpm) to Rangen’s small raceway 
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o Assumed design flow of 6 cfs (2,700 gpm) to the Rangen box  

With a TDH of 200 feet and a delivery rate of 10 cfs (4,488 gpm), total brake horse-

power (hp) required is 268 hp, or 134 hp per pump with two pumps running.  The 

pumps will require nominal 150-hp motors.  All three 150-hp pumps will be controlled 

by VFDs and paced off flow to maintain any operator-adjustable flow rate up to 10 cfs.  

System operation will be controlled by a programmable logic controller with remote 

monitoring and auto-restart capabilities.   

The packaged pump station will include an isolation and check valve on each pump, a 

mainline butterfly valve, pressure relief, combination air valve, and a flow meter.  A 

generator is proposed to provide emergency power.  The pump station will be en-

closed for protection from weather and to provide sound attenuation.  The insulated 

enclosure will be heated and ventilated.     

The pump station will be designed to deliver a maximum flow of 10 cfs at 200 feet of 

TDH.  Because the pump station is using two VFD-controlled pumps paced off of flow, 

it can be programmed to deliver the phased in lower direct flows identified by IDWR in 

the Rangen curtailment order.  These flows were determined to be: 

 1st Year:  3.4 cfs (1,525 gpm) 

 2nd Year: 5.2 cfs (2,335 gpm) 

 3rd Year:  6.0 cfs (2,695 gpm) 

 4th year:  6.6 cfs (2,965 gpm) 

 5th year:  9.1 cfs (4,085 gpm) 

The pump station will be designed to be a reliable, year-round facility.  It includes a 

redundant pump, remote monitoring and alarming capabilities, auto-restart, and a pro-

posed standby power generator and auto-transfer switch.  The pump station VFDs will 

be controlled by discharge rate, allowing them to automatically adjust their speed to 

deliver a constant flow to Rangen without the need for manual adjustments.  The 

pump station enclosure will be lockable and durable.  All these items will make the 

pump station dependable, biologically and physically secure, and will minimize down-

time due to maintenance and power outages.   

5.2.4. Power Availability 

Three-phase power is available at Magic Springs to power the ABC pump station.  

Idaho Power has confirmed they can supply the pump station with the necessary elec-

trical service.  At this time, there are no known issues related to power availability that 

will prevent the pump station from operating and delivering 10 cfs to Rangen. 

5.2.5. Pipeline Design 

With the ABC flume diversion location, the pipeline to Rangen is approximately 1.9 

miles long.  The 60% design anticipates using approximately 120 feet of welded steel 
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pipe for the gravity line from the flume to the pump station and 360 feet of welded 

steel pipe (Schedule 20) to reach the top of the rim, installed above-grade.  Once on 

top of the rim, the pipeline will consist of approximately 9,440 feet of HDPE pipe, SDR 

17 (125 psi).  HDPE is a very durable and low-friction pipe.  It has a better friction co-

efficient than PVC, which minimizes head loss due to friction and is less susceptible to 

any build-up on the interior surface of the pipe.   

The working pressure at the pump station is anticipated to be approximately 95 psi.  

The Schedule 20 steel pipe specified in the 60% design documents downstream of the 

pump station has a pressure rating exceeding 500 psi.  The specified pipe is designed 

to accommodate the pressure surges, or water hammer, that may occur due to pres-

sure transients in the system resulting from power outages or rapid valve closures.   

The HDPE pipe will be connected using a butt-fusion welding machine.  The pipe 

comes in 50-foot lengths which will result in approximately 200 butt-fused joints.  The 

interior welds will be de-beaded to keep the interior a continuous smooth surface.  

This type of HDPE installation results in a fully restrained and leak-free pipeline.  The 

pipeline has an approximate 60-foot bending radius, which eliminates the need for fit-

tings on vertical and horizontal bends of 45 degrees or less.   

A minimum of 3 feet of cover is required for the pipeline installation.  In many places 

the bury depth is greater than this to maintain straight grades in the pipe.  The grading 

of the pipe is necessary to minimize the number of high points and low points in the 

alignment.  Over the 1.9 miles, the design has limited the high points and low points to 

approximately seven each.  Combination air valves will be installed at the high points 

and pipeline drains will be installed at the low points.  Additional combination air 

valves may be installed along the alignment in the final design.  Combination air 

valves will release air during pipeline filling, let air enter the pipe when it is being 

drained, and release small amounts of accumulated air when the pipe is under pres-

sure.  These valves help protect the pipe during filling and draining events and mini-

mize the amount of air in the line, which reduces the friction losses in the pipeline.  In 

areas that are safe from vehicles or farm equipment, the air valves are placed directly 

over the pipe with access via a manhole.  Where the pipeline is in a road or a farmed 

field, the air valve is remotely located in a vault and fed with a small diameter lateral 

line. 

5.3. I&J Raceway Diversion 

5.3.1. Diversion Description 

The other potential diversion location at Magic Springs for delivery of up to 10 cfs of 

water to Rangen is referred to as the I&J raceway diversion.  The I&J raceway diver-

sion will divert water from the manifold at the head of the I&J raceway, eliminating the 

need to construct new spring collection infrastructure.  As a result, permitting associ-

ated with potential impacts to wetlands and wildlife is avoided.  The water surface ele-

vation at this diversion point is approximately 2,983 feet.  This diversion location is an 
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existing point of diversion under SeaPac’s water right 36-7072.  The I&J raceway 

flows approximately 34 cfs according to SeaPac.  A photograph of the proposed diver-

sion location is provided as Photo 2.  The proposed diversion location is shown in Fig-

ure 4. 

The proposed diversion point from the I&J raceway is directly adjacent to the spring 

water source pond and is prior to any commercial use within the raceway.  The water 

diverted at this location should have water quality representative of the spring at its 

source.   

The LOI, between IGWA and SeaPac, states that SeaPac will grant a permanent 

easement to IGWA to access, design, construct, operate and maintain the water in-

take and collection facilities, pump station, pipeline, and other facilities as necessary 

to divert and deliver the 10 cfs to Rangen.   

 

Photo 2.  I&J raceway diversion location 

5.3.2. Gravity Pipeline 

A 24-inch diameter buried gravity pipeline, constructed of ductile iron pipe, will carry 

water from the I&J raceway to the pump station.  The gravity pipeline will be approxi-

mately 45 feet long.  A head gate will be installed on the upstream end of the gravity 

line to isolate the feed to the pump station for maintenance.  The pipeline and diver-

sion structure details can be found in the design drawings included as Appendix A. 

The water surface elevation at the raceway is at 2,983 feet.  Accounting for head loss 

through the pipeline, the calculated head at the pump station is 2,982 feet.  
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5.3.3. Pump Station Design 

The pump station design for the I&J raceway diversion is similar to that for the ABC 

flume diversion.  A skid-mounted packaged pump station is anticipated including 

pumps, mechanical piping, valves, flow meter, variable frequency drives (VFDs), and 

associated controls, generator, and enclosure.  The pump station is proposed north of 

the I&J raceway as shown on the design drawings, at a ground elevation of approxi-

mately 2,986 feet.  The proposed location avoids Magic Springs infrastructure and will 

not interfere with operations. 

The pump station will include three short-set line-shaft turbine pumps: two duty pumps 

and one standby.  The pumps will be placed in individual 24-inch diameter pump cans.  

The depth of the cans is anticipated to be about 12 feet below existing ground surface.  

The pump cans would be fed from the 24-inch diameter gravity line from the I&J race-

way.   

To deliver 10 cfs from the I&J raceway to Rangen, the pump station will have to gen-

erate approximately 220 feet of total dynamic head (TDH).  The TDH calculation as-

sumes: 

 365 feet of 24-inch Schedule 20 steel pipe (23.25-inch I.D.) 

 7,980 feet of 24-inch HDPE pipe (IPS, SDR 17, 21.01-inch I.D.) 

 A pumping water elevation of 2,982 feet at the pump station 

 A maximum pipeline elevation of 3,149 feet 

 A butterfly valve throttled to maintain backpressure of approximately 25 feet 

over the maximum elevation of the pipeline 

 Connection to Rangen’s existing 14-inch buried steel pipe between the hatch 

house and the small raceway 

o Assumed design flow of 4 cfs (1,800 gpm) to Rangen’s small raceway 

o Assumed design flow of 6 cfs (2,700 gpm) to the Rangen box  

With a TDH of 220 feet and a delivery rate of 10 cfs (4,488 gpm), total brake horse-

power (hp) required is 295 hp, or 148 hp per pump with two pumps running.  The 

pumps will require nominal 200-hp motors, with all three controlled by VFDs and 

paced off flow to maintain any operator-adjustable flow rate up to 10 cfs.  System op-

eration will be controlled by a programmable logic controller with remote monitoring 

and auto-restart capabilities.  Other features of the packaged pump station are similar 

to the ABC flume pump station.  The pump station will be designed to be a reliable 

and secure facility.  It includes a redundant pump, remote monitoring and alarming 

capabilities, auto-restart, and a proposed standby power generator and auto-transfer 

switch.   

5.3.4. Power Availability 

Three-phase power is available at Magic Springs to power the I&J pump station.  Ida-

ho Power has confirmed they can supply the pump station with the necessary electri-
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cal service.  At this time, there are no known issues related to power availability that 

will prevent the pump station from operating and delivering 10 cfs to Rangen. 

5.3.5. Pipeline Design 

With the I&J raceway diversion location, the pipeline to Rangen is approximately 1.6 

miles long.  The pipeline will include approximately 365 feet of above-grade steel pipe 

(Schedule 20) to reach the top of the rim, and then approximately 7,980 feet of HDPE 

pipe, SDR 17 (125 psi) to Rangen.  The HDPE pipe will be connected using a butt-

fusion welding machine, with the interior welds de-beaded to keep the interior a con-

tinuous smooth surface.  This type of HDPE installation results in a fully restrained and 

leak-free pipeline. 

The working pressure at the pump station is anticipated to be approximately 93 psi.  

The Schedule 20 steel pipe specified in the 60% design documents downstream of the 

pump station has a pressure rating exceeding 500 psi.  The specified pipe is designed 

to accommodate the pressure surges, or water hammer, that may occur due to pres-

sure transients in the system resulting from power outages or rapid valve closures.   

A minimum of 3 feet of cover will be provided for the pipe.  Over the 1.6 miles, the de-

sign has limited the high points and low points to approximately 5 each.  Combination 

air valves will be installed at the high points and pipeline drains will be installed at the 

low points.   

5.4. Delivery to Rangen 

The pipeline from Magic Springs will connect to the existing 14-inch pipeline between 

the hatch house and the small raceway.  Redundant butterfly valves will be provided 

immediately upstream of the tie-in point to maintain a minimum upstream pressure in 

the pipeline under all static and operating conditions.  Throttling the butterfly valve will 

ensure a full pipeline upstream of the valve and that enough pumping head is devel-

oped to transport water over the mainline high-point without creating a vacuum condi-

tion.  Only one of the throttling valves will be utilized at a time, with the other valve 

closed.  Should the active valve need to be replaced, the other valve could be used to 

maintain delivery of water to Rangen.  Isolation valves will be installed on either side 

of each of the butterfly valves to allow for maintenance and/or replacement.  The but-

terfly valves will be housed in a buried vault on Rangen property. 

Directly downstream of the valve vault, the new pipeline will connect by tee to the ex-

isting 14-inch buried steel pipeline that exists between the hatch house and the small 

raceway.  A 14-inch butterfly valve will be installed on the small raceway leg of the tee 

to allow control of flow to the small raceway.  There is an existing 14-inch valve locat-

ed in a vault near the hatch house that could be used to control flow from or to the 

Rangen Box.  In addition, there is an existing valve and lateral that can be used to di-

rect flow from the 14-inch pipeline to the hatch house. 
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The existing 14-inch pipeline transports water from the Rangen Box to the small race-

ways.  The pipe from Magic Springs will tie-in to this 14-inch pipe, allowing flows to be 

directly delivered to the small raceways through the 14-inch pipe, or to the large race-

ways in two ways:  (1) after water flows through the small raceways via an existing 18-

inch diameter pipeline and (2) through the Bridge Diversion in Billingsley Creek which 

can receive water spilled from the Rangen Box.  The 60% design assumes 4 cfs will 

be delivered to the small raceways and 6 cfs will be delivered to the Rangen Box.  

However, if the small raceways can take additional flow, a larger portion of the 10 cfs 

can be sent that direction.  The distribution of water between the small raceways and 

the Rangen Box will be adjusted by opening or closing a 14-inch butterfly valve that 

will be installed on the small raceway leg of the tee.   

6. PROJECT SCHEDULE 

If the Magic Springs Project is constructed, the target date to deliver 0.5 cfs to Rangen 

is January 19, 2015 and the target date to deliver up to 9.1 cfs to Rangen is April 1, 

2015.  The hearing for the 4th Mitigation Plan is scheduled for October 8-9.  It is as-

sumed the IDWR Director will render a favorable decision within two weeks.  The pro-

posed schedule in Figure 5 identifies the major tasks and their timeframes required to 

meet the target dates. 

 

Figure 5.  Aqua Life Project Schedule 
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7. PROJECT COST ESTIMATE 

7.1. Capital Construction Cost Estimate 

The Preliminary Opinion of Probable Cost developed for the 60% design is based on 

direct vendor material pricing, contractor installation input, and historical information 

SPF had available.  Pipe, fitting, and valve material costs were based on direct vendor 

pricing obtained in April 2014.  Pipeline installation costs of the project were devel-

oped based on information from reputable contractors.  The 60% design contemplates 

a skid-mounted packaged pump station, including pumps, mechanical piping, valves, 

flow meter, variable frequency drives (VFDs) and associated controls, generator, and 

enclosure.  Costs for this packaged pump station were obtained from a packaged 

pump station vendor in September 2014. 

The estimate assumes Idaho Power does not need to upgrade their distribution facili-

ties.  The estimate also includes a construction contingency and engineering and con-

struction services to finalize the design and support the construction effort.   

Table 4 and Table 5 summarize the Preliminary Opinion of Probable Costs for the 

60% design of the Magic Springs Project. 

 

Table 4.  Preliminary Opinion of Probable Cost – ABC 

PROJECT : 4th Mitigation Plan -- Magic Springs ABC Source ESTIMATE CLASS :

SPF JOB # : 535.0150 DATE :

LOCATION : Hagerman, Idaho BY :

REVIEWED :

NO. DESCRIPTION
ESTIMATED 

COSTS

1 PIPELINE AND APPURTENANCES 1,352,313$       

2 PUMPING AND MECHANICAL 394,268$          

3 ELECTRICAL AND CONTROLS 118,062$          

4 MOBILIZATION, FEES, CONTINGENCY, ENGINEERING 484,807$          

ESTIMATED DESIGN AND CONSTRUCTION COST 2,349,000$    

This estimate of probable cost reflects our professional opinion of accurate costs at this time based on current conditions at the project

location.  This estimate is subject to change through the project planning and design process. Actual construction cost will depend on

the cost of labor, materials, equipment, and services provided by others, contractor’s methods of determining prices, competitive

bidding and market conditions. 

JT

OPINION OF PROBABLE COST

MAGIC SPRINGS PROJECT -- ABC SOURCE

SUMMARY OF COSTS

4

9/25/2014

RRH
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Table 5.  Preliminary Opinion of Probable Cost – I&J 

7.2. Annual System Operational Costs 

If the Magic Springs Project is constructed there will be on-going operational and 

maintenance costs associated with the new system.  A capital reserve fund is recom-

mended to help with replacement costs of the equipment. Table 6 and Table 7 show 

an analysis of a Component Inventory and Capital Replacement Fund.  This produces 

an annual dollar amount that should be included in the overall annual budget for this 

system.   

On-going operational costs include electricity, operational labor, and preventative 

maintenance.  These costs are summarized in Table 8 and Table 9.  Water quality 

testing may be required but is not included in this estimate.  The most significant an-

nual cost will be the electrical.  Currently a $0.06/kW-Hr cost is being used for the Ida-

ho Power costs. 

PROJECT : 4th Mitigation Plan -- Magic Springs I&J Source ESTIMATE CLASS :

SPF JOB # : 535.0150 DATE :

LOCATION : Hagerman, Idaho BY :

REVIEWED :

NO. DESCRIPTION
ESTIMATED 

COSTS

1 PIPELINE AND APPURTENANCES 1,100,098$       

2 PUMPING AND MECHANICAL 423,268$          

3 ELECTRICAL AND CONTROLS 151,720$          

4 MOBILIZATION, FEES, CONTINGENCY, ENGINEERING 452,273$          

ESTIMATED DESIGN AND CONSTRUCTION COST 2,127,000$    

This estimate of probable cost reflects our professional opinion of accurate costs at this time based on current conditions at the project

location.  This estimate is subject to change through the project planning and design process. Actual construction cost will depend on

the cost of labor, materials, equipment, and services provided by others, contractor’s methods of determining prices, competitive

bidding and market conditions. 

SUMMARY OF COSTS

4

9/25/2014

RRH

JT

OPINION OF PROBABLE COST

MAGIC SPRINGS PROJECT -- I&J SOURCE
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Table 6.  Component Inventory and Capital Replacement Analysis – ABC 

 

Table 7.  Component Inventory and Capital Replacement Analysis – I&J 

 

 

Equipment Description Initial Cost

Expected 

Life

Replacement 

Year

Replacement  

Cost @ 3%

Annual Cost 

@ 6%

Pipeline 545,931$    50 2065 2,393,310$     8,243$          

(3) Turbine Pumps/Motors, 150 hp 177,894$    15 2030 277,153$        11,907$        

(3) Variable Frequency Drives, 150-hp 48,000$      15 2030 74,782$          3,213$          

PLC, HMI 15,000$      15 2030 23,370$          1,004$          

Flow Meter 7,200$        12 2027 10,265$          609$             

Mechanical Piping and Valves 20,000$      25 2040 41,876$          763$             

Pump Station Enclosure 30,300$      25 2040 63,441$          1,156$          

Pump Cans 28,143$      25 2040 58,925$          1,074$          

Air Vacs 19,250$      25 2040 40,305$          735$             

Drains 10,500$      25 2040 21,985$          401$             

Pressure Control Valve, Iso Valves 18,200$      10 2025 24,459$          1,856$          

Mainline Valves 42,800$      25 2040 89,614$          1,633$          

Collection Box 12,000$      50 2065 52,607$          181$             

Generator 93,062$      25 2040 194,851$        3,551$          

Total Annualized Payment for 

Capital Reserve Fund 1,068,280$ 3,366,944$     36,327$        

Assumptions:

1)  Inflation Rate = 3.0 %

2)  Interest Rate = 6.0 %

3)  All equipment costs and life expectancies are estimated.  

Equipment Description Initial Cost

Expected 

Life

Replacement 

Year

Replacement  

Cost @ 3%

Annual Cost 

@ 6%

Pipeline 459,660$    50 2065 2,015,106$     6,941$          

(3) Turbine Pumps/Motors, 200 hp 190,623$    15 2030 296,984$        12,759$        

(3) Variable Frequency Drives, 200-hp 61,500$      15 2030 95,815$          4,116$          

PLC, HMI 15,000$      15 2030 23,370$          1,004$          

Flow Meter 7,200$        12 2027 10,265$          609$             

Mechanical Piping and Valves 20,000$      25 2040 41,876$          763$             

Pump Station Enclosure 30,300$      25 2040 63,441$          1,156$          

Pump Cans 42,000$      25 2040 87,939$          1,603$          

Air Vacs 13,750$      25 2040 28,789$          525$             

Drains 7,000$        25 2040 14,656$          267$             

Pressure Control Valve, Iso Valves 18,200$      10 2025 24,459$          1,856$          

Mainline Valves 58,700$      25 2040 122,905$        2,240$          

Generator 121,720$    25 2040 254,855$        4,645$          

Total Annualized Payment for 

Capital Reserve Fund 1,045,653$ 3,080,461$     38,484$        

Assumptions:

1)  Inflation Rate = 3.0 %

2)  Interest Rate = 6.0 %

3)  All equipment costs and life expectancies are estimated.  
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Table 8.  Annual Operating Costs – ABC 

 

Table 9.  Annual Operating Costs – I&J 

 

 

 

Item Annual Cost

2 - 150 HP Electrical Costs ($0.06/kW-h) $109,789 

Weekly  Inspections ($200/week) $10,400 

Miscellaneous Maintenance $5,000 

Remote Monitoring $2,450 

Capital Reserve Fund $36,327 

TOTAL $163,966 

Item Annual Cost

2 - 200 HP Electrical Costs ($0.06/kW-h) $120,058 

Weekly  Inspections ($200/week) $10,400 

Miscellaneous Maintenance $5,000 

Remote Monitoring $2,450 

Capital Reserve Fund $38,484 

TOTAL $176,392 
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Pump Name Type Controls
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Approved Equal Number of Stages Pump HP

Duty Pump 1 Canned Lineshaft Turbine VFD 2250 Goulds 14RHMC 3

Duty Pump 2 Canned Lineshaft Turbine VFD 2250 Goulds 14RHMC

Duty Pump 3 Canned Lineshaft Turbine VFD 2250 Goulds 14RHMC

Pump Name Type Controls
Design Flow

(gpm) Design TDH (ft) Pump Model, Or
Approved Equal Number of Stages Pump HP

Duty Pump 1 Canned Lineshaft Turbine VFD 2250 Goulds 14RJHC 3

Duty Pump 2 Canned Lineshaft Turbine VFD 2250 Goulds 14RJHC

Duty Pump 3 Canned Lineshaft Turbine VFD 2250 Goulds 14RJHC
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1. All design and construction shall conform to the 2009 International
Building Code and local jurisdictional amendments per state, county, city. etc.

2. References to ASTM and other standards shall refer to the latest edition
designated by IBC Chapter 35. Refer to the specifications for information in
addition to that covered by these structural notes and drawings. The following
standards were used for design.

All specifications and codes noted shall be the latest approved editions and
revisions by the governmental agency having jurisdiction over this project.

3. The Contractor shall verify all dimensions prior to starting construction. The
Architect shall be notified of any discrepancies or inconsistencies.

4. Summary of Work: Project consists of new construction as shown on these
Contract Documents used in coordination with the Architectural and other
discipline's documents. See also note 7.

5. Warranty: The EOR has used the degree of care and skill ordinarily exercised
under similar circumstances by members of the profession in this locale and no
other warranty, either expressed or implied, is made in connection with
rendering professional services.

6. Structure noted in the drawings as existing shall be field verified by the
contractor and any discrepancies noted shall be reported to the
Architect/Structural Engineer.

7. Construction documents include but are not limited to: drawings, plan notes,
typical details, general notes, custom details, specifications, etc. In addition to
those prepared by other disciplines.

8. Do not scale the drawings for dimensions not shown.

9. Notes and details on the drawings shall take precedence over general
notes, typical details, and the project specifications.

10. Typical details and schedules indicated may not be specifically referenced on
the drawings.  The contractor is responsible to determine where each typical
detail or schedule applies.  If locations are found where no typical detail,
typical schedule, or specific detail applies, notify the Architect/Structural
Engineer. - Drawings indicate general and typical details of construction.
Typical details and general notes shall apply even if not specifically denoted
on plans, UNO. Where conditions are not specifically indicated similar details
of construction shall be used, subject to review and approval by the Architect
and the Structural Engineer of Record.

11. The contract Structural drawings and specifications represent the finished
structure.  They do not indicate the method of construction.  Contractor to
provide construction means, methods, techniques, sequences and procedures
is required.  Contractor to provide adequate excavation procedures, shoring,
bracing and erection procedures complying with national, state and local
safety ordinances.  The Contractor shall provide all measures necessary to
protect the structure during construction.  Such measures shall include, but
not be limited to:  bracing and shoring for loads due to hydrostatic, earth, wind
or seismic forces, construction equipment, temporary loading, etc.

12. Observation visits (site visits) by representatives of Architect/Structural
Engineer do not include inspection of construction means and methods. Site
visits during construction are not continuous nor detailed inspection services
which are to be performed by others.  Observations are performed solely for
the purpose of determining if the Contractor understands design intent shown
in the contract drawings.  Observations do not guarantee Contractor's
performance and are not to be construed as supervision or verification of
construction.

13. Notify the Structural Engineer prior to constructing or fabricating, when
drawings by others show openings, pockets, etc., not shown on the
structural drawings, but which are located in the structural members.

14. Products that require a report on code compliance shall have an ICC-ES
or IAPMO report evaluated for the above listed governing building code.
Where required by the governing jurisdiction, a submittal as an alternate
material and method is required for all reports evaluated to an earlier edition
of the IBC. Reports evaluated to codes other than the above listed code are not
permitted, unless allowed by the governing jurisdiction.

15. Contractor shall investigate the site during clearing and earth work operations
for filled excavations or buried structures such as cesspools, cisterns,
foundations, utilities, etc. If any such structures are found, the Structural
Engineer shall be notified immediately.

16. Construction materials shall be spread out when placed on framed floors or
roofs.  The construction material load shall not exceed the design live load per
square foot.  Provide adequate shoring and/or bracing where structure has not
attained design strength.

17. See the architectural drawings for the following:
Size and location of door and window openings, size and location of interior
and exterior non-bearing partitions, size and location of concrete curbs, floor
drains, slopes, depressed areas, changes in level, chamfers, grooves, inserts,
size and location of floor and roof openings, floor and roof finishes, stair
framing and details, dimensions not shown on the structural drawings, ceiling
assemblies, exterior wall assemblies,etc.

General
18. See mechanical, plumbing, and electrical drawings for the following:

Pipes, sleeves, hangers, trenches, wall, floor, and/or roof openings, duct
penetration, electrical conduit runs, boxes, outlets in walls and slabs, concrete
inserts for electrical, mechanical or plumbing fixtures, size and location of
machine or equipment bases, anchor bolts for mounts, etc., except as shown
or noted. See also note 13.

19. For mechanical and electrical equipment anchorage that is to be designed by
others, see IBC section 1613 and ASCE 7 chapter 13.  Use isolators,
fasteners and bracing approved by ICC-ES or approved third party capable of
transmitting code required lateral loads. Secure suspended equipment with
lateral bracing.

20. For piping and ductwork bracing to be designed by others, see the latest
edition of "Guidelines for Seismic Restraints of Mechanical Systems" by the
Sheet Metal and Air Conditioning Contractors National Association.

21. SHOP DRAWINGS:
A. Shop drawings and material submittals shall be submitted to the Architect

and Structural Engineer of Record prior to any fabrication or construction.
Electronic submittals shall be made where possible.  Any submittals
containing hard copies shall include one reproducible and one copy;
reproducible will be marked and returned.  Additional copies of reviewed
shop drawings are the responsibility of the general contractor.  No
modifications or substitution of drawings and specifications will be
accepted via shop drawing review. Contractor shall review and stamp
shop drawings prior to submission to the Architect/Structural Engineer.
Contractor shall review for completeness and compliance with contract
documents including addendums, clarifications, etc. See also note 7.

B. Submit shop drawings to the Architect/Structural Engineer as indicated
or specified for review prior to fabrication. Review will be for general
conformance with design intent conveyed in contract documents.

C. When an engineer is required to sign and stamp shop drawings and
calculations, ensure seal indicates engineer as registered in state
where project site occurs.

D. Shop drawings are not a part of contract documents, therefore,
Architect's/Structural Engineer's review does not constitute an
authorization to deviate from terms and conditions of the contract.
See also note 7.

E. Shop drawings will be rejected for incompleteness, lack of coordination
with other portions of contract documents, lack of calculations (if
required), or where modifications or substitutions are indicated without
prior review per paragraph A above. Resubmittals shall be clouded and
dated for all changes to the submittal. Only clouded portions of
resubmittal will be reviewed and Structural Engineer of Record's review
stamp applies to only these areas.

F. Submit shop drawings and calculations to governing code authority when
specifically indicated or requested.

G. Maintain a copy of all shop drawings accepted by the Architect/Structural
Engineer at site during construction period.

H. Structural Engineer requires 10 working days after receipt of shop
drawings and calculations for processing.

I. As a minimum submit shop drawing submittals shall include the following
items plus, additional items listed in the project specifications for
structural review, but not be limited to:
a. Construction sequence description
b. Contractor Quality Control testing procedures when required in

specifications
c. Concrete mix designs
d. Concrete construction joint plans
e. Concrete reinforcing bar shop drawings and placing plans
f. Reinforcing bar mill certificates shall be available upon request
g. Post-tensioning reinforcing and stressing sequence plan
h. Studrails
i. Concrete accessories material specification, size and location
j. Precast concrete members shown on structural documents
k. Non-shrink grout material specifications and manufacturer's

installation recommendations
l. Masonry materials and mix designs
m. Masonry reinforcing bar shop drawings and placing plans.
n. Fabrication shop AISC Certification or statement of equivalent

testing and inspection procedures.
o. Structural steel mill certificates shall be available upon request
p. Structural steel shop and erection drawings
q. Welding Procedure Specifications and certifications
r. Metal deck material submittal
s. Metal deck and accessories layout
t. Open web steel joist layout, accessories, and calculations
u. Shear stud layout
v. Cold-formed steel shown on structural drawings
w. Glued laminated members (certificates shall be on site and be

available upon request)
x. Engineered wood beams (certificates shall be on site and be

available upon request)
y. Pre-engineered wood trusses layout and calculations.
z. Hold down systems layout and calculations.
aa. Elevator supports and layout
bb. Rock anchor system layout and calculations.
cc. LEED material submittals
dd. Tilt-up panel erection procedures including pick points,

bracing, additional reinforcing, etc.

ENGINEER TO EDIT

22. DEFERRED STRUCTURAL COMPONENTS:
A. Components referred to as Deferred Structural Components shall

comply with these notes. These elements have not been permitted under
the base building application. The contractor will be required to submit the
component system documents to the building official for approval. The
documents shall be stamped and signed by an engineer licensed by the
state where the project is located. The deferred structural components
shall not be installed until the design and submittal documents have been
approved by the building official.

B. Prior to building department submittal, the deferred structural
components submittals shall receive cursory review by Structural
Engineer of Record  for loads  imposed on primary structure and general
conformance with design concept of the project and general compliance
with the information given in the Structural Contract Documents. Review
of submittals does not constitute approval or acceptance of unauthorized
deviation from Contract Documents.

C. Submittals of contractor-designed components shall include the
designing professional engineer's stamp and signature, as noted above.
The submittal shall be approved by the component vendor prior to review
by the Structural Engineer of Record.

D. The designing professional is responsible for code conformance and all
necessary connections not specifically called out on architectural or
structural contract documents.

E. Submittals shall include details of connections to primary structure that
indicate magnitude and direction of all loads imposed at point of 
connection.

F. Design criteria shall be provided with submittal and calculations shall be 
made available upon request.

G. Refer to other discipline's contract documents for additional deferred
components that may require structural design and details. Connections
of these elements shall not induce torsion on structural members.

H. Deferred Structural Components shall be manufactured, delivered,
handled, stored, and field erected in conformance with instructions 
prepared by the component vendor.

I. The following list includes the items that are defined as Deferred
Structural Components. Additional items may be included in the project 
specifications.

J. Deferred structural components:
a. Exterior wall system support
b. Light-gage metal stud systems
c. Post-tensioning systems
d. Metal or pre-cast stairs and landings
e. Fall restraint systems
f. Handrails, guards, grab bars, and wall mounted shower seats
g. Marquees and canopies unless detailed on Contract Documents
h. Precast panels
i. Precast structural members
j. Open web steel joist
k. Open web wood joists
l. Plywood web joists
m. Structural Insulated Panel product data, erection and shop

drawings
n. Continuous Rod Holdown Systems
o. Pre-manufactured wood trusses
p. Pre-manufactured metal buildings
q. Metal Grating and/or stair treads

23. PREFABRICATED METAL BUILDINGS:
Metal building framing, including rigid frames, rafter beams, columns, purlins,
girt's, lateral bracing and metal roofing and siding shall be designed by the
manufacturer for the structure dead load and the live and lateral loads
indicated on these drawings. All design shall be completed in accordance with
the building code listed on these drawings and sealed by an engineer
licensed in the appropriate state per the appropriate discipline. Provide
structural members as required by design and consistent with locations shown
on these drawings. Modifications of building configuration will be permitted
only with written approval of the Architect and Engineer. Submit design
calculations and framing / erection plan for Engineer review prior to fabrication.
As a minimum, the submittal shall include foundation reactions, anchor bolt
placement and sizes, column bearing area requirements, member sizes and
spacing, and all connection details. Building manufacturer shall be responsible
for redesign if the maximum reactions or required pier and footing sizes exceed
those stated on these drawings. Snow drifts from adjacent buildings shall be
accounted for per the appropriate ASCE-7design standard. Refer to shop
drawing notes regarding submittal, substitutions and additional requirements.

ENGINEER TO EDIT

1. All reinforcing steel shall be detailed and placed in accordance with the
'Building Code Requirements for Reinforced Concrete' (ACI 318) and the
'Manual of Standard Practice for Reinforced Concrete Construction' by CRSI
and WCRSI as modified by the project drawings and specifications.

2. Deformed reinforcing bars shall conform to the requirements of ASTM A615
grade 60 and ASTM A706 grade 60 for deformed yieldable bars.

3. Welding of reinforcing is permitted only where shown on the drawings or when
approved by the structural engineer. Welding of reinforcing bars shall be with
low hydrogen electrodes in accordance with the 'Recommended Practices for
Welding Reinforcing Steel, Etc.', American Welding Society, AWS D1.4 and
IBC table 1704.4.1 all reinforcing to be welded shall conform to ASTM A706
grade 60 u.n.o.

4. All reinforcing bar bends shall be made cold.

5. Lap splices made at locations other than those specifically indicated on the
drawings shall require approval by engineer prior to any fabrication or
construction activities.

6. Reinforcing dowels between footings and walls or columns shall be the same
number, size, spacing and grade as the specified vertical reinforcing, u.n.o.

7. All reinforcing bars shall be marked so their identification can be made when
the final in-place inspection occurs.

8. Welded wire fabric shall conform to ASTM A185.

9. Minimum lap of welded wire fabric shall be 6 inches or one full mesh and one
half, whichever is greater.

10. Submit shop drawings to structural engineer:  Placing drawings that detail
fabrications, bending, and placement. Include bar sizes, lengths, material,
grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement,
splices and laps, mechanical connections, tie spacing, hoop spacing, and
supports for concrete reinforcement.

11. In addition to all the reinforcing included on the drawings the contractor shall
provide for an allowance of 7% of reinforcing bars to be finished, fabricated
and placed during the progression as may be directed by the structural
engineer. In the event that the allowance is not completely exhausted, the
contractor should be prepared to issue a credit to the owner for the remaining
portion of the allowance.

Reinforcing Steel (for Concrete & Masonry)
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Building Code Requirements for Structural Concrete ACI 318-08
Seismic Provisions For Structural Steel Buildings AISC 341-05
Specifications For Structural Steel Buildings AISC 360-05
North American Specifications For The Design Of
Cold-formed Steel Structural Members

AISI S100-07

Minimum Design Loads For Buildings And Other Structures ASCE 7-05
National Design Specifications For Wood Construction NDS-05
Building Code Requirements For Masonry Structures TMS 402-08



Structural Loads
1. Special Inspector shall be hired by the owner to perform the following special

inspections per IBC Section 1704. The type and frequency of special inspection,
structural testing and subsequent reporting conforming to the requirements of
IBC sections 1705 shall be submitted by the inspection and testing agencies to
the architect/structural engineer for approval.

2. Testing Laboratory:  Retained by owner and satisfactory to Architect/Structural
Engineer and governing code authority to perform required tests and inspections
of this contract and applicable code.

3. Material Certification:  Submit laboratory test reports certifying materials are of
identifiable tested stock to owner, testing laboratory, Architect/Structural
Engineer and, upon request, to governing code authority. If laboratory test
reports cannot be made available, testing l laboratory \will perform tests as
directed by Architect/Structural Engineer. Contractor shall pay testing laboratory
for costs related to tests and inspections of  unidentifiable materials or materials
furnished without laboratory test reports, materials found deficient after initial
tests and inspections, or materials replacing deficient materials.

4. The following inspections are required and shall be performed per the building
code or as requested by the engineer of record.  See the following for material
specific requirements in cases where the requirements listed in the applicable
codes and these requirements are redundant the more stringent criteria shall
apply:
A. Inspection of fabricators per 1704.5
B. Steel construction per 1705.2, Table 1705.2.2, AISC 360-10: Chapter N

and the following:
a. Shop welding unless performed on premises of an approved

fabricator
as defined in IBC Section 1704.2.

b. Field welding including shear studs (when permitted)
c. Field welding of metal deck per appropriate ICC evaluation report.

(Periodic inspection permitted per IBC section 1704.3-2.2.2).
d. Welded guardrail
e. Light gauge steel, headers shall not be spliced
f. Inspection of built-up light gauge steel members
g. High strength bolting

C. Concrete construction and post-tension construction per 1705.3,
Table 1705.3 and the following:
a. Testing laboratory will review concrete mix design data and will

perform
the following concrete tests at frequency indicated in ACI 318-
Section 5.6

b. Slump tests in compliance with ASTM C143.
c. Prepare four test cylinders for compressive strength testing in

compliance with ASTM C39, ACI 318 and ACI 318- Section 5.6
and field cure. Test one cylinder at 7 days, two cylinders at 28
days and retain remaining cylinder for tests until completion of
project. Determine concrete compressive strength at 28 days
based on average of two cylinders tested. Additional cylinders
may be required depending on weather conditions, see structural
engineer and concrete general notes.

d. Entrained air content in compliance with ASTM C231 for air
entrained concrete.

e. Bolts, embedded plates and post-installed mechanical anchors
(expansion anchors) installed in concrete.

f. Special ductile moment-resisting concrete frame.
g. Reinforcing, pre-stressing and post-tensioning steel and

mechanical reinforcing bar splices: During placement and/or
during stressing.

h. P-T cables in garages that are driven over
i. Shotcrete

D. Stud rail installation
E. Precast concrete erection
F. Masonry construction per 1705.4 and MSJC

code TMS 402/ ACI 530/ ASCE 5. Structures classified as brick
category IV shall comply with TMS 402/ ACI 530/ ASCE 5 level B quality
assurance.

G. Wood Construction: Per 1705.5 including but not limited to:
a. High load diaphragms per 1705.5.1
b. Periodic special inspection for nailing, bolting anchoring and other

fastening components including wood shear walls, wood
diaphragms, drag struts, braces, shear panels and holdowns\
where fastened spacing of the sheathing is 4" oc. or less.

H. Soils per 1705.6, Table 1705.6 and the following:
a. Excavations and backfills
b. Foundation placement
c. Piles (auger-cast, helical or driven), piers, and caisson inspections

shall be made by the Geotechnical Inspector per IBC 1705.7, 8,
and 9 and Tables 1705.7 and 8

I. Sprayed fire-resistant materials per 1705.13 and .14 (see architectural
specifications)

J. Exterior Insulation & Finish System (EIFS) per 1705.15 (see architectural
specifications)

K. Special cases per 1707.1:
a. Epoxy and grout set bolts and reinforcing bars. Ten percent

of drilled-in, epoxy, or grout set anchors shall be proof tested to
2 times allowable tension.  Notify Architect/Structural Engineer of
any failures so additional testing of adjacent anchors can be
directed.

b. Other:_______________________
L. Smoke control per 1705.17: See mechanical specifications for

requirements.
M. Special Inspections for Wind Requirements per 1705.10 and 1704.4 for

exposure B, 120mph or greater, exposure C, or D, 110mph or greater.

Quality Assurance and Special Inspection-IBC 2012
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N. Special Inspections for Seismic Requirements per 1705.11 and 1704.4
for seismic
design categories C, D, E, or F and the following:
a. Designated seismic force resisting systems denoted by SFRS on

plans, elevations or details.  All bolted connections to elements
indicated as SFRS to be Slip Critical type connections.

b. NOTE: Existing seismic force resisting systems denoted on plans,
elevations, or detail by SFRS shall require structural observation
performed by a qualified third party, inspection and testing agency
in accordance with IBC 1704.5, any deficiencies or discrepancies
from that shown on the structural drawings shall be reported
to the engineer of record.

O. Architectural, mechanical and electrical components per 1705.11 and
1705.11.6

P. Structural observations for seismic or wind resistance requirements per
section 1704.5

5. Structural Observations
A. Construction observation by the Structural Engineer of Record is for

general conformance with design aspects only and is not intended in
any way to review the Contractor's construction procedures. The
Structural Engineer of Record has no overall supervisory authority or
actual and/or direct responsibility for the specific working conditions
at the site and/or for any hazards resulting from the action of any trade
contractor. The Structural Engineer of Record has no duty to inspect,
supervise, note, correct, or report any health or safety deficiencies to
the owner, contractors, or other entities or persons at the project site.

B. The contractor shall provide the Structural Engineer of Record adequate
notice to schedule appropriate site visits for structural observation.

C. Structural observation means the visual observation of the structural
system for general conformance to the Contract Documents at significant
construction stages and at completion of the structural system. Structural
observation does not include or waive the responsibility for the inspection
required by IBC Section 110 or other sections.

D. The owner shall employ a registered design professional to perform
structural observation when required by IBC 1704.5. Observed
deficiencies shall be reported in writing to the Architect, special inspector,
and contractor. The contractor shall respond to these items in writing
indicating how they have been resolved. At the end of the project, the
structural observer shall submit to the building official a written statement
that the site visits have been made and identify any reported deficiencies
that, to the best of the structural observer's knowledge, have not been
resolved.
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Uninhabitable Attics w/ portions over
4'-0"

20 psf

Habitable Attics and Sleeping Areas 30 psf
Residential Floor 40 psf
Residential Deck 40 psf

Multi-family Live Loads:
Roof Live Load (Tenant Accessible) 60 psf (reducible)
Roof Live Load (Public Accessible) 100 psf
Stair, Corridor, Lobby (at First Floor) &
other public rooms

100 psf

Stair, Corridor, Lobby (All other floors) 80 psf
Residential Floor 40 psf
Residential Deck 40 psf
Residentail Balconies 60 psf

Parking Live Loads:
Parking Floor 40 psf
Concentrated Load 3000 lbs

Office Buildings Live Loads:
Lobbies and First Floor Corridor 100 psf
Offices 50 psf
Corridors above the First Floor 80 psf
Concentrated Load (All Conditions) 2000 lbs
Partition Loading 20 psf

Retail Live Loads:
Retail First Floor 100 psf
Retail Upper Floors 75 psf
Wholesale All Floors 125 psf
Concentrated Load (All Conditions) 1000 lbs

School Live Loads:
Classrooms 40 psf
Corridors (Above First Floor) 80 psf
First Floor Corridors 100 psf
Concentrated Loads (All Conditions) 1000 lbs
Gymnasium, Main Floor and
Balconies

100 psf

Libraries Live Loads:
Reading Rooms 60 psf
Stack Rooms 150 psf
Concentrated Loads (All Conditions) 1000 lbs

Storage Live Loads:
Light Storage 125 psf
Heavy Storage 250 psf

Miscellaneous Live Loads:
Marquees 75 psf
Guardrails/Balcony Rails 50 plf or 200lbs.
Mechanical Equipment Weights Furnished by Manufacturer

SNOW LOADS:
Ground Snow Load Pg = xxx psf
Importance Factor I = xxx
Exposure Factor Ce = xxx
Flat Roof Snow Load Pf = xxx psf
Thermal Factor Ct = xxx
Snow Drifts As indicated on drawings.

WIND LOADS:
Basic Wind Speed (3-Second Gust) V = xxx mph
Importance Factor I = xxx
Exposure xxx
Internal Pressure Coefficient GCpi ± x.xx

Wind Base Shear:
Wind X (East-West)          X kips Wind Y (North-South)     X kips

SEISMIC LOADS:
Occupancy Category -
Importance Factor I =
Soil Site Class x
Mapped Spectral Response
Acceleration
SS = x.xxx g S1 = x.xxx g

Soil Factor Coefficients:
Fa = x.xxx g Fv = x.xxx g

Spectral Response Coefficient:
SDS = x.xxx g SD1 = x.xxx g

Seismic Design Criteria:
Seismic Responce Coefficient: CS = x.xxx
Seismic Design Category -
Analysis Procedure -
Structural System -
Response Modification Factor -

Seismic Base Shear:
Seismic X (East-West)               X kips Seismic Y (North-South)          X kips

Additional Items:
Building Location xx.xxxxxx, -xxx.xxxxxx
Mean Building Height xxx feet

Redundancy Factors:
North/South Direction rho = x.x
East/West Direction rho = x.x

Roof Live Loads:
Roof Live Load 20 psf (reducible)
Roof Live Load (Tenant Accessible) 60 psf (reducible)
Roof Live Load (Public Accessible) 100 psf (non-reducible)

Residential Live Loads:
Uninhabitable Attics w/out Storage 10 psf
Uninhabitable Attics w/ Storage 20 psf



1. The design of the foundation system is based on the Geotechnical report
(and any addenda) prepared by the following company:

Copies are available for review at the Architect's office and contractor shall
have a copy at the jobsite.

2. The foundation system is designed based on the following:

Pile, drilled piers, or driven piles are designed based on the following:

A1/3 increase is allowed for seismic or wind loading where asterisk (*) is
indicated.

1. The foundation system is designed based on recommendations of chapter 18
of the IBC and have been designed for the following:

2. It is recommended that the contractor shall retain the services of a
geotechnical engineer to perform necessary testing and inspections for quality
control to ensure that the recommendations of chapter 18 of the IBC and
presumptive soil loads noted above are complied with and achievable. If the
recommendations of chapter 18 of the IBC and the presumptive soil loads
noted above are not achievable, all work shall stop and the architect and
structural engineer shall be notified immediately.

3. The contractor shall provide for proper dewatering of excavations from surface
water, ground water, seepage, etc.

4. Drainage systems, including foundation, roof and surface drains, shall be
installed as directed by the Geotechnical Report and IBC Section 1805.

5. Vapor retarder placed below slab on grade shall conform to ASTM E 1643 and
ASTM E 745. Coordinate placement with Geotech and/or Architectural
drawings.

6. The Contractor shall provide for the installation and design of all cribbing,
sheathing and shoring required to safely and adequately retain the earth
banks and support any existing structures in accordance with all national,
state and local safety ordinances.

7. All abandoned utilities, footings, etc., that interfere with the new construction
shall be removed. Notify the Structural Engineer should any foundations for
existing structures be encountered that are not shown on the structural
drawings.

8. Footings shall be placed and estimated according to depths shown on the
drawings.  Excavations for footings shall be approved by the Geotechnical
Engineer prior to placing the concrete and reinforcing. The Contractor shall
notify the Geotechnical Engineer when the excavations are ready for
inspection. The Geotechnical Engineer shall submit a letter of compliance
to the Owner.  Should soil encountered at these depths not be approved by
the Geotechnical Engineer, modified footing elevations or footing designs
may be subject to additional engineering fees.

9. All excavations shall be properly backfilled. Footing backfill and utility trench
backfill within the building perimeter shall be mechanically compacted in layers,
to the approval of the Geotechnical Engineer. See Geotechnical report for
requirements. Flooding will not be permitted.

10. The Contractor shall not backfill behind retaining walls before the concrete or
masonry walls have reached full design strength. The Contractor shall brace or
protect all building and pit walls below grade from lateral loads until attaching
floors are completely in place and have reached full design strength. The
Contractor shall provide for the design, any required permits and the installation
of such bracing and protection.

11. Sub-base below, slabs on grade shall be supported on natural grade or
structural fill as directed in the Geotechnical report or by a geotchnical
engineer. Sub-grade will be compacted per the recommendations of the
geotechnical engineer and no sub-grade rutting will be allowed at time of
concrete placement under slabs on grade.

12. Unless otherwise noted, footings shall be centered below columns or walls.

13. EXISTING UTILITIES:
The contractor shall determine the location of all adjacent underground utilities
prior to any excavation shoring pile driving or pier drilling Any utility

Foundation
14. NEW UTILITIES:

Contractor to determine the location of all new below grade utilities and
coordinate placement with new footings per typical details for foundations at or
adjacent to excavations and utilities.

15. RETAINING WALLS:
A. Grade on either side of concrete walls shall not vary by more than 4”,

UNO. Slope of backfill shall not exceed 12H to 1V, UNO.  Backfill
behind all retaining walls with free draining, granular fill installed per
the Geotechnical Report.  Provide for subsurface drainage. Design
pressures used for the design of retaining walls are based on drained
conditions.

B. Retaining walls are to be designed for active and passive soil pressure
per note 2.

C. Provide temporary shoring for tops of walls if backfill is placed prior to
the supporting structure being constructed. Supporting structure is the
floor framing and sheathing completely installed and attached to
perpendicular walls.

16. PILES AND PIERS:
A. Pile or pier lengths indicated on drawings are estimated; actual length

shall be determined in field by a Geotechnical Inspector. For bidding
purposes, the contractor shall provide an add/deduct value per foot of
pile/pier length. This value shall be applied to variations in actual
lengths as compared to estimated lengths.

B. The contractor shall determine the location of all adjacent underground
utilities prior to drilling or driving operations. Hole drilling shall be
performed without loss of ground and without endangering previously
installed piles. Refer to the Geotechnical Report for recommended
drilling or driving procedure. Alternate piles shall be placed and
completed so that at least 24 hours are allowed for the concrete to
set prior to drilling adjacent piers.

C. Pile or pier types other than those indicated on the drawings may be
submitted as a Substitution. Optional piles must be supported on the
same soil strata as the piles shown on the drawings. If the configuration
of the piles is different from the contract documents, the modification to
the pile caps must also be designed by the contractor and submitted
with the Substitution. A 2-week minimum time allowance must be made
for the engineer to review all optional pile and pile-cap design. Any
design changes to the original drawings will be subject to additional
engineering fees for design/review time.

D. Pile driving shall be done under the supervision of a qualified individual.

E. Damaged piles shall not be used.

F. A pile driving log with relevant information shall be kept.

G. Piles shall be creosote treated timber piles inches in diameter with an
inch diameter (minimum) tip.

17. CONCRETE PIERS:
Design bearing pressure per note 2 and in accordance with Geotechnical
report. Geotechnical Inspector shall confirm that the bottoms of the piers are
located on proper bearing material. Shafts shall be excavated to dimensions
shown on drawing. Tolerance for out-of-plumb is +/-2" of the pile length.
Reinforcing cages shall be placed and piers filled with concrete as soon as
possible after shafts have been excavated and inspected. Pier excavations
shall be clean and free of water before placing concrete. Use casings as
needed. See Geotechnical Report for additional construction considerations.
Adjacent shafts (within ten pier diameters, min. or as directed by geo-tech
report uno.) shall not be excavated until concrete has set up for 72 hours
minimum.

18. STEEL PILING:
All piles shall be steel conforming to ASTM A36 with size as noted on the
drawings. Design load on each pile equals as shown. Piles shall be driven to
refusal within the bearing strata. Pile driving shall be monitored by a
Geotechnical Inspector. The driving criteria may be modified to suit the site
conditions encountered when approved by the Geotechnical Inspector.

19. PIN PILES:
A. Pin piles are to be XXX" diameter Schedule 40 pipe (X-Strong pipe

for 2” diameter) and develop XXX tons bearing capacity. Piles to be
zinc-plated (galvanized) by the hot-dipped galvanic method (or pre-
approved equivalent). Any surface where the coating has been
removed or damaged must be brushed and re-coated in clean, dry
field conditions with an approved zinc-based anti-corrosion coating.

B. Pin piles shall be driven to refusal in bearing strata. For 2” pin piles,
refusal shall be defined as less than 1” penetration in 60 seconds
during continuous driving with a 90 lb jackhammer under the full effort
of the operator. For 3” and larger pin piles, refusal shall be defined as
less than 1” penetration in 3 cycles of driving with an 850-pound
pneumatic hammer mounted on a backhoe. The maximum pile
eccentricity shall be 4” unless otherwise noted as 'battered' on the
plans for lateral resistance. A minimum of 3% of the piles shall
receive an ASTM Standard D-1143 Quick Load Test.

C. Battered piles shall be battered 1:3 at 6" piles and 1:4 at 4" piles.
Battered piles shall have welded splices that develop the full tension
capacity of the pipe. Battered piles shall have caps with headed studs
or other positive means to anchor the pile into the concrete pile cap
for a tension force equal to the design capacity of the pile.  Pile
placement shall be within a 2" tolerance at the top of the pile.

20. ROCK ANCHORS:
A. Rock anchors as shown on drawings shall be a resin cartridge set

dowel system such as DYWIDAG THREADBAR or approved equal.
Bore hole for anchor in alignment shown on details. Inspect hole and
insert resin cartridge. Insert bar in strict accordance with manufacturer's
written instructions. Rock anchors shall be tested after installation to
develop a tension capacity as noted on the drawings. Submit system
description, installation methods and capacities to engineer prior to
start of installation

ENGINEER TO EDIT
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Concrete

ENGINEER TO EDIT

1. All aspects of work pertaining to the concrete construction shall be in
accordance with ACI 318, 'Building Code Requirements for Structural
Concrete' and the latest edition of 'Specifications for Structural Concrete for
Buildings', ACI 301, with modifications as noted on the project drawings and\or
specifications.  ACI 318, section 5.12 for cold weather placement and ACI
318, section 5.13 for hot weather placement.

2. Concrete mix designs shall be submitted to the Structural Engineer for review.
All mix designs shall be designed by a qualified testing laboratory and shall be
sealed by an engineer licensed in the appropriate state per the appropriate
discipline.  Base design mix on field experience or trial mixtures as
stipulated in IBC Section 1905.3

3. Portland cement shall conform to ASTM C150 Type I or II concrete minimum,
coordinate additional requirements with note 5.

4. All concrete shall be ready mix concrete and shall be mixed and delivered in
accordance with ATSM C94 or ATSM C685

5. Concrete mix designs shall meet the following minimum exposure
requirements per ACI 318 chapter 4.

6. Maintain concrete above 50 degrees Fahrenheit and in a moist condition for a
minimum of 7 days after placement unless otherwise accepted by
Architect/Structural Engineer. If average temperature at the site is below 50°,
2 additional testing cylinders to be provided and field cured.  For structural
components that are used prior to design strength.

7. Any curing compounds used on concrete that is to receive a resilient tile
finish shall be approved by the Finish Applicator before use.

8. Fly ash may be used in concrete mixes. The fly ash shall conform to ASTM
C618 Class F.  The loss of ignition shall be limited to 2%.  The addition rate
for fly ash shall be limited to 20% of the cement weight. The contractor shall
submit all certificates showing the fly ash is in accordance with the above
criteria.

9. Do not use concrete or grout containing chlorides.

10. AGGREGATE:
A. Hard rock concrete - aggregate shall conform to all requirements and

tests of ASTM C33 and project specifications. Exceptions may be
used only with approval of the Structural Engineer.  Provide concrete
mix design with proven shrinkage characteristics of less than
0.0005 inches/inch.

B. Lightweight concrete - aggregate shall be in accordance with ASTM
C330 and project specifications.  Lightweight concrete mix designs
shall be tested prior to approval, for shrinkage in accordance with
ASTM C157.  Shrinkage shall not exceed 0.00035 inches / inch.

11. At concrete slabs to be exposed, shrinkage limit shall be reduced to 0.00035
inches/inch uno.

12. Structural concrete 28-day strengths & types are as follows:

13. The modulus of elasticity of concrete, shall be tested in accordance with
ASTM C469 for framed concrete slabs and beams and shall be at least the
value given by the equations in section 8.5.1 of ACI 318 for the specified
concrete 28-day strength.

14. Dry pack or grout under base plates, sill plates, etc., see specifications.
Strength requirements are as required for concrete.  Minimum grout strength
shall be f'c= 7,000 psi.

15. Concrete forms shall be laid out and constructed to provide the specified
cambers indicated on the structural drawings.

16. Submit shop drawings to Architect/Structural Engineer indicating locations of
concrete joints for review prior to placing concrete. Place joints at locations to
minimize effects of shrinkage as well as being placed at points of low stress.
Locations shown on plans are a minimum. Additional locations may be
approved by engineer. Shop drawings shall be developed by referencing
all construction documents including, but not limited to: Architectural,
Mechanical, Civil, and Electrical.

17. Concrete placement shall be in accordance with ACI standard 304 and
project specifications. Provide keys in construction joints unless detailed
otherwise. Thoroughly clean, remove laitance and thoroughly wet and
remove standing water in construction joints before placing new concrete.
At vertical joints, slush with a coat of neat cement before placing new
concrete.

18. Roughen concrete surface to a full amplitude of 1/4 inch where masonry
walls intersect concrete or where new concrete interfaces with existing
concrete.

19. If columns and walls are placed with a floor, two hours must elapse between
end of column or wall placement and beginning of the floor placement.

20. Clear coverage of concrete over reinforcing bars shall be as follows:

21. Prior to concrete placement, all reinforcing bars, anchor bolts and other
concrete inserts shall be well secured in position utilizing wire tires or
approved alternative.

22. Mechanical pipes or electrical conduit shall not pass through concrete
columns or beams unless specifically detailed.

23. Unless otherwise indicated in the mechanical, electrical drawings or project
specifications, mechanical pipes and electrical conduits which pass through
slab on grade, concrete on steel deck, framed concrete floors and walls do
not require sleeves. If sleeves are required, the sleeves shall be installed
prior to placing concrete. Do not cut any reinforcing which may interfere
with sleeve placement. Provide concrete clear cover per note 13 for
adjacent to sleeves reinforcing. Coring openings in concrete is not permitted.
Notify the Structural Engineer in advance of conditions not shown on the
structural drawings.

24. With the exception of slabs on grade and concrete on steel deck, the outside
diameter of mechanical pipes and/or embedded electrical conduits (other than
those passing through) shall not exceed 1/3 of the slab thickness and shall
be centered between the top and bottom reinforcing, unless specifically
detailed otherwise. Concentrations of mechanical pipes and/or electrical
conduits shall be avoided except where detailed openings are provided.
Conduit and pipe shall be spaced at 3" or 3 diameters on center, whichever
is larger.

25. For slabs on grade and concrete on steel deck no pipes or conduits shall be
placed within the indicated concrete slab thickness and shall be located
below the slab unless specifically detailed otherwise.

26. The projecting corners of columns, beams, walls, etc., shall be fo
a 3/4 inch chamfer, unless otherwise noted on architectural draw
specifications.

27. Shoring and re-shoring of elevated members shall be designed 
for approval of engineer.

28. Contractor to coordinate floor flatness and levelness with archite
drawings and/or equipment manufacturer's requirements. The fo
table may be used as a minimum:
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Company: -
Report No. -
Dated: -

Soil Bearing Capacity -
Frost Depth XX"
Equivalent Fluid Pressure
Unconstrained

-

Equivalent Fluid Pressure
Constrained

-

Passive Pressure -
Friction Coefficient -
Retaining Wall Surcharge -

Pier Dia. Downward Upward Lateral Head Fixity
36" - - - -
48" - - - -
60" - - - -
72" - - - -
48" - - - -

Soil Bearing Capacity -
Frost Depth XX"
Equivalent Fluid Pressure
Unconstrained

-

Equivalent Fluid Pressure
Constrained

-

Passive Pressure -
Friction Coefficient -
Retaining Wall Surcharge -

Location of Concrete
Strength,

psi Type
Exposure

Categories
Lean Mix 4000 Hard Rock F0, S0, P0, C0,
Footings 3000 Hard Rock F0, S0, P0, C0,
Slab on Grade (Interior) 3000 Hard Rock F0, S0, P0, C0,
Slab on Grade (Exterior) 3000 Hard Rock F0, S0, P0, C0,
Columns 4000 Hard Rock F0, S0, P0, C0,
Grade Beams 4000 Hard Rock F0, S0, P0, C0,
Peir Caps 4000 Hard Rock F0, S0, P0, C0,
Stem Walls 4500 Hard Rock F1, S0, P0, C0,
Slab on Metal Deck 3500 Hard Rock F0, S0, P0, C0,
Framed Slabs 4000 Hard Rock F0, S0, P0, C0,
Roof Slab on Metal Deck 3500 Light Weight F0, S0, P0, C0,
Tilt-Up Wall 5000 Hard Rock F0, S0, P0, C0,
Basement Walls 4500 Hard Rock F1, S0, P0, C0,

Composite
flatness, FF

Composite
levelness, FL Typical applications

20 15 Noncritical: mechanical rooms, nonpu
surfaces to have thick-set tile, parking
slabs

25 20 Carpeted areas of comercial office bu
lightly-trafficked office/industrial buildin

35 25 Thin set flooring or warehouse floor w
moderate or heavy traffic

45 35 Warehouse with air-pallet use, ice, or 
>50 >50 movie or television studiosSeverity Class ACI Requirements

Freezing and Thawing
Not Applicable F0 -

Moderate F1 ACI 318 Table 4.3.1 and 4.4.1
Severe F2 ACI 318 Table 4.3.1 and 4.4.1

Very Severe F3 ACI 318 Table 4.3.1,  4.4.1, and 4.4.2

Sulfate
Not Applicable S0 -

Moderate S1 ACI 318 Table 4.3.1
Severe S2 ACI 318 Table 4.3.1

Very Severe S3 ACI 318 Table 4.3.1

Permability
Not Applicable P0 -

Required P1 ACI 318 Table 4.3.1

Corosion Protection of Reinforcing
Not Applicable C0 -

Moderate C1 ACI 318 Table 4.3.1
Severe C2 ACI 318 Table 4.3.1

Location of Concrete
Minimum Concrete

Cover

Concrete cast against and permanently exposed
to earth:

3"

Concrete exposed to earth or weather:
#6 through #18 bar 2"
#5 bar and smaller 1 1/2"

Concrete not exposed to weather or in contact
with ground, UNO:
Slabs, walls, and joists:
#14 and #18bar 1 1/2"
#11 bar and smaller 3/4"

Beams and Columns:
Primary reinforcing, ties, stirrups, spirals. 1 1/2"

Slab on grade: 2" clear from top

Precast concrete (Manufactured under plant
controled conditions):

See IBC section
1907.7.3

Prestressed concrete coverage: See IBC section
1907.7.2



Structural Steel

ENGINEER TO EDIT

9. STEEL DECK:
A. Deck shall be cold rolled steel factory primer painted uno., and

conforming to ASTM A 1008 grade 33 minimum (minimum yield of
38ksi), with the profile, depth, and uncoated thickness as indicated on
the drawings. All metal accessories are to have the same gauge as
the decking, uno.

B. Minimum bearing of steel deck on supports shall be 2 inches.
All 3" deep steel deck shall have minimum bearing of  3". Sheets
shall be attached to all supporting steel members as indicated on
drawings and in accordance with manufacturer's recommendations.

C. Minimum deck connection shall be 7-1/2" puddle welds per sheet
and 3/16" button punch or welds at 12" oc. uno.

D. See architectural, mechanical, electrical, etc., for sizes and locations of
deck openings and for deck openings smaller than 12" not shown on the
structural drawings. See typical details for framing requirements at deck
openings. Openings larger than 12" shall not be placed in deck unless
specifically shown on the structural drawings.

E. DO NOT hang loads from metal deck. Provide engineered structural
system to hang all loads from steel joists or beams. This includes but
is not limited to metal stud soffit or ceiling framing, mechanical or
plumbing equipment, etc.

F. Steel deck manufacturers shall submit shop drawings for approval.

G. Steel deck units with concrete fill shall be continuous over three or more
spans. If steel deck units with concrete fill span less than 3 spans, the
deck units shall be shored, u.n.o. steel roof deck units shall be
continuous over two or more spans, u.n.o.

H. All exterior exposed or high moisture area decks are to be galvanized.
Galvanized deck to be zinc coated steel per ATSM A653, grade
33 minimum (minimum yield of 38 ksi) and ASTM A653, G60 with
the profile, depth and uncoated thickness as indicated on the drawings.
All metal accessories are to have the same gauge as the decking, uno.
Upon completion of erection, all welds on galvanized steel deck areas
shall be de-slagged, cleaned and touched-up with a zinc rich primer.

10. OPEN WEB STEEL JOISTS
A. Steel joists and joist girders shall conform to SJI CJ-1.0, SJI K-1.1, SJI

LH/DLH-1.1 & SJI JG-1.1 published by the Steel Joint Institute (SJI) and
as adopted by the International Building Code Section 2206.

B. Steel joist fabricator shall submit shop drawings and calculations
sealed by an engineer licensed in the appropriate state per the
appropriate discipline for EOR records prior to project closeout.

C. Steel joist fabricator shall design and provide joist bridging as required
by current SJI and AISC recommendations. As a minimum contractor is
responsible for end bay bridging for wind uplift. All joists 40 feet and
longer must have a row of bolted bridging in place prior to slackening
of hoisting lines.

D. Steel joist fabricator shall design joist and joist girder bearings to resist a
horizontal force acting parallel to the joist.  The force shall be the greater
of: The seismic force, Fp=0.8 SDS Wp (per ASCE 7-05 section
12.14.7.5). or 5% of total Dead Load + Live Load (per ASCE 7-05
section 12.14.7.1).

E. Top chords of joists shall be designed for the seismic or wind Axial
collector forces (tension or compression) shown on plan. SF = Strut
Force.  Strut forces shown on plans do not include overstrength or load
factors.

F. Steel joist shall be designed using the following minimum load criteria
(All loads shown are UNFACTORED and do/do not include
overstrength factor):

G. Refer to the framing plans for any additional concentrated or uniform
load design requirements (Mechanical units, wind/seismic, screen walls
platforms, etc.).

H. Contractor shall field install a web member on joists from point of load
to nearest panel point on opposite chord when concentrated loads are
not applied directly at panel points. See typical details for additional
information.

I. Joist bearings are shown flat in the details.  Adjust for slope as required.
Provide continuous 14 gage L- shaped strip if supporting steel members
are not flat with respect to decking.

J. All OSHA requirements and standards for Open Web/Bar Joists shall be
followed. Such requirements would include but not be limited to; bolted
erection connections, bottom chord stability plates, bridging, etc.

K. The maximum Open Web Joist live load deflection shall be 1/360 of the
span length.

L. DO NOT camber or provide reduced camber for joists parallel to bearing
walls, flat beams, etc. where the drawings show the supported deck
directly attaching to both the joists and other bearing elements.

1. Submit shop drawings to structural engineer indicating fabrication of
structural steel components.  Include details of cuts, connections, splices,
camber, holes and other pertinent data.  Include embedment drawings.
Indicate welds by standard AWS symbols, distinguishing between shop

 and field welds,and show size, length and type of each weld.  Indicate type,
 size and length of bolts distinguish between shop and field bolts. Identify

retensioned and slip-critical high strength bolted connections.

2. Designing, detailing, fabrication, and erection of structural steel shall be in
accordance with the American Institute of Steel Construction (latest edition
and supplements). See general notes for additional information.

3. In addition to the steel included on the drawings, the contractor shall provide
 a 5% allowance of steel to be finished, fabricated and installed during the
 progression as may be directed by the structural engineer. In the event the
 allowance is not completely exhausted, the contractor should be prepared to

issue a credit to the owner for the remaining portion of the allowance.

4. Structural steel not exposed to weather shall be left unpainted unless noted
otherwise in the architectural drawings and/or specifications.

5. MATERIALS:
A. Structural Steel Shapes Shall Conform to the following:

Structural steel "W" shapes shall comply to ASTM Standard
A992.

B. Angles, plates "M" and "S" shapes, channels and bars
shall comply to ASTM Standard A36, unless noted otherwise.

C. Steel pipe shall comply to ASTM Standard A53 grade B (Fy = 35 ksi).

D. Rectangular and square Hollow Structural Sections (HSS) shall
comply to ASTM Standard A500 grade B (Fy = 46 ksi).

E. Round Hollow Structural Sections (HSS) shall comply to ASTM
Standard A500 grade B (Fy = 42 ksi).

F. Raise - Pattern floor plates shall comply to ASTM A786.

G. Steel grating by the manufacturer, supplier, or contractor designed for
loads and deflections as required by the adopted code and as
 indicated, unless noted otherwise. As a minimum, grating is to be
designed for a 300# point load and a maximum deflection of L/360 or
1/4". Submit style and layout for approval.

6. WELDING:
A. All welding shall comply to the American Welding Society Standard

(AWS D1.1 and AWS D1.8).  All welded joints shall be detailed as
indicated by the prequalified joint details in the Structural Welding
Code.

B. Weld lengths called for on plans are the net effective length required.
Weld size shall be AISC minimum unless a larger size is noted. All
welds shall use minimum E70XX electrodes.

C. Welding tests and inspections, see specifications.

D. Filler material covered in ANSI/AWS D1.1 TABLE 3.1.

7. BOLTING:
A. Anchor bolts shall conform to ASTM F1554, grade 36 unless noted

otherwise.

B. Bolts shall conform to ASTM A325-N TYPE 1 less then 1 1/2" dia.
uno., see also note 'G' below.

C. Weather or Corrosion Resistance bolts are required to conform to
A325-N Type 3.

D. Nuts shall conform to ASTM A563.

E. Washers shall conform to ASTM F436. Washers used in load transfer
on subject to direct tension shall conform to ASTM F844.

F. Threaded rods shall comply to ASTM A36 uno.

G. Except as subsequently noted, high strength bolts need not be
tightened beyond the snug-tight condition, as defined in section 8.(c)
of the specifications for structural joints using ASTM A325 or A490
Bolts. For connections subject to direct tension, connections for braced
frames, and other connections shown or noted on the plans as SC (slip
critical) or fully tensioned, bolts shall be tightened by one of the methods
described in section (d) and to the minimum tension specified in section
8.(d), Table 4.

H. Bolt holes in steel shall be 1/16 inch larger than nominal side of bolt
used, except anchor bolt holes which may be 1/8" larger or as noted
on drawings.

8. ANCHOR STUDS, SHEAR STUDS, AND DEFORMED ANCHORS:
A. Shall be manufactured by Nelson Stud Welding Co. or equal.

B. Headed studs (shear and anchor) shall be made of material conforming
to ASTM A108.

C. Deformed anchors shall be made of material conforming to ASTM A496.

D. Studs and anchors shall be welded according to manufacturer's
recommendations.  Manual arc (stick) welding of headed studs and/or
deformed anchors is not allowed:  Paragraphs 7.5.5 to 7.5.5.6 of AWS
D1.1, are deleted.

11. FIREPROOFING:
A. The application of the fireproofing to the steel members and steel deck

is the responsibility of the contractor.  The contractor must enforce the
requirements of the manufacturer and not impose any additional loads,
including construction live loads, during the application and curing of the
fireproofing.

B. Structural framing members have been designed to accommodate a
maximum of XX plf of fire proofing per member.  Contact engineer if
proposed fireproofing system exceeds this value.

C. Structural floor system has been designed to accommodate a maximum
of XX psf of fire proofing.  Contact engineer if proposed fireproofing
system exceeds this value.

D. For fireproofing requirements, specifications and thickness, refer to the
Architectural drawings.

E. Do not prime paint or galvanize steel or decking where fireproofing is to
be applied.

12. ARCHITECTURALLY EXPOSED STRUCTURAL STEEL
A. Architecturally exposed structural steel (AESS) shall be fabricated in

accordance with the requirements of AISC Section 10.

B. All welded joints shall ground smooth UNO.

C. See Architectural drawings for additional requirements if no requirements
are shown provide mockup for review prior to commencing fabrication.
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Dead Load XXX psf Top Chord
Dead Load XXX psf Bottom Chord
Live Loads XXX psf Top Chord (Non-Reducible)
Uplift 10 psf Top Chord (Non- Reducible)
Wp (To be used Seismic Axial Force) XXXXX#



Plan Notes:

1. For structural design notes, see sheet S001 thru S00?.

2. Backgrounds are shown for reference only.
The dimensions shown apply to structural elements only.
For dimensions not shown, see architect of record submittal.

3. Contractor shall field verify existing structural conditions. If any
discrepancies are found, contractor shall contact the Architect
and Structural Engineer before performing alteration work.

6. Contractor to verify existing slab construction for attachments
specified in these drawings. Notify Architect/Engineer of findings.

PLAN NOTES

______________
S1.01ABC

2

______________
S1.01ABC

3

______________
S1.01ABC

4

____________
S6.01

1

______________
S1.01ABC

2

4

S6.01
______________ AT TOP

OF CLIFF

5

S6.01
______________

AT
CLIFF
FACE

6" MIN. TYP.
2'-0" TYP.

8'-0"x8'-0"x1'-6" FOOTING

POTENTIAL ANCHORS, 12-MIN.

STEEL PIPE

5'-0"x5'-0" PEDISTAL
CENTER IN FOOTING

2

S6.01
______________

6" TYP., MIN.

5'-0"x5'-0"x1'-6" PEDISTAL

8'-0"x8'-0"x1'-6" FOOTING
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Plan Notes:

1. For structural design notes, see sheet S001 thru S00?.

2. Backgrounds are shown for reference only.
The dimensions shown apply to structural elements only.
For dimensions not shown, see architect of record submittal.

3. Contractor shall field verify existing structural conditions. If any
discrepancies are found, contractor shall contact the Architect
and Structural Engineer before performing alteration work.

6. Contractor to verify existing slab construction for attachments
specified in these drawings. Notify Architect/Engineer of findings.
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Typical Detail Notes:

1. For structural design notes, see sheet S001 thru S00?.

2. Architectural backgrounds are shown for reference only.
The dimensions shown apply to structural elements only.
For dimensions not shown, see architect of record submittal.

3. Contractor shall field verify existing structural conditions. If any
discrepancies are found, contractor shall contact the Architect
and Structural Engineer before performing alteration work.

4. For all top of footing, top of slab, and slab on grade construction, see
foundation plan.  Details not shown on this sheet, see all "S5"
series drawings.
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APPENDIX B:   APPLICATION FOR TRANSFER OF WATER RIGHT 

 
  









































 

 

 

  

APPENDIX C:   AMEC TEMPERATURE ANALYSIS (TO BE ADDED) 

 
  



 

 

 

  

APPENDIX D:   HAGERMAN HIGHWAY DISTRICT APPROVAL         

(TO BE ADDED) 


